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Abstract 
Two Essays on Financial Market Behavior---Evidence from International Markets 
Dazhi Zheng 
Thomas C. Chiang Ph.D. (Supervisor) 
 
This dissertation studies two issues in empirical analysis of financial markets: The 
herd behavior in global markets and illiquidity as a risk factor to predict excess stock 
returns in international markets. These issues are structured into two essays. 
Essay #1 examines investors’ herding behavior in an international setting. By 
applying daily data for 18 markets for the period May 25, 1988, through April 24, 2009, 
we obtain supportive evidence of herding in each advanced stock market (except the U.S.) 
and in Asian markets.  No evidence of herding is found in Latin American markets in 
tranquil periods. We also find some evidence that return dispersion is correlated with 
excess trading volume, although its information is far less significant as compared with 
the estimated herding coefficients. By extending the testing to global markets, this study 
finds that stock return dispersions in the U.S. play a significant role in explaining the 
non-U.S. market’s herding activity. With the exceptions of the U.S. and Latin American 
markets, herding is present in both up and down markets. Examining herding behavior in 
the crisis period, it is evident that herding formation is more apparent in the crisis period. 
There is supportive evidence that herding is present in the U.S. and Latin American 
markets when those markets are in crisis. 
Essay #2 tests the relation between expected (and contemporaneous) excess stock 
returns and liquidity in an international context. By applying panel regressions on 
monthly data from 17 markets spanning from January 1990 through March 2009, this 
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essay finds evidence that expected excess stock returns are positively correlated with 
illiquidity. However, excess stock returns are negatively associated with 
contemporaneous illiquidity. The supporting evidence holds true for all of the advanced 
markets and most of emerging markets. This study also shows that risk factors from the 
U.S. stock and bond markets contribute to explain local excess stock returns. The 
findings in this essay are consistent with the U.S. evidence in the liquidity literature. This 
study supports the notion that illiquidity can be viewed as a general risk factor in global 
stock markets. Robust tests are implemented by using trading volume turnover as the 
proxy for illiquidity and the results still hold.  While applying the model to the portfolio 
data, this study shows that illiquidity risk appears to be stronger for small firm stocks. 
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Chapter 1. Introduction 
 
1.1 International Stock Markets 
Ever since the first stock exchange was established in Amsterdam in early 17th 
century, stock markets have been developed in every developed economies and most 
developing economies. Currently, the largest stock exchange in the world is New York 
Stock Exchange in the U.S., and the other major stock exchanges include: Toronto Stock 
Exchange in Canada, London Stock Exchange in England, Frankfurt Stock Exchange in 
Germany, Euronext in France, Tokyo Stock exchange in Japan, Shanghai Stock 
Exchange in China, and Hong Kong Stock Exchange in Hong Kong. This dissertation 
mainly studies stock market behavior in above markets along with some major regional 
stock exchanges. 
Stock markets in different countries exhibit distinct characteristics, especially for 
stock markets in different development stages and in different geographical regions. 
Historically, western nations have earlier established stock markets, and their economic 
development is in a higher stage, security laws and enforcements of the laws are stricter 
compared with emerging markets. 1
                                                 
1 For example, Levine and Zervos (1998) and Perotti and Van Oijen (2001). 
 Therefore, advanced stock markets are regarded 
closer to efficient market, and stock prices in those markets are more related with their 
fundamental values. Emerging markets, on the other side, have lower economic 
development stage, less enforced security law, and their national culture and political 
background are different from western nations, so the well-regarded risk factors in 
advanced markets may not apply to emerging markets, and emerging markets may have 
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their own important risk factors that usually are neglected in the advanced markets. 
Therefore, the similarities and differences of stock markets behavior in a global 
perspective are worthy to study.   
Modern finance theories show that stock returns are related with market beta (Sharpe 
1964, Lintner 1965), size (Banz 1981), debt/Equity ratio (Bhandari 1988), earning/price 
ratio (Basu 1983), etc. Fama and French (1993) develop three risk factors that include 
market return premium, excess returns of small caps over big caps and of value stocks 
over growth stocks. However, most existing literatures price stock returns based on 
empirical results on the U.S. market, and the evidence from international markets is 
limited and ambiguous. 
In analyzing stock returns in international stock markets, researchers focus on two 
aspects of investment ingredient. One approach emphasizes on the linkage of 
international markets, Longin and Solnik (1995), Bekaert and Harvey (1995), and 
Bekaert, Hodrick, and Zhang (2009) all find evidence of international correlation of stock 
returns. In the vein of ICAPM, Bekaert and Harvey (1995) and Bhattacharya and Daouk 
(2002) allow time varying covariance correlation in specifying international investments. 
In addition, Ferson and Harvey (1991, 1993) find that national equity returns depend on 
both domestic Beta and world beta. Fama and French (1998) extend their three factor 
model into international markets and find that book-to-market as a risk factor captures the 
value premium in 13 major advanced stock markets.  Dumas and Solnik (1995) and De 
Santis and Gerard (1997) suggest that currency risk should also be priced in addition to 
market risk in international stock markets.  
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This dissertation extends existing literatures to study stock returns in international 
stock markets. The first essay studies herding behavior in global markets. The evidence 
shows that the herding behavior generally exists in advanced markets and Asian markets, 
and domestic market tends to herd with the U.S. market, which is consistent with some 
current research. 2
The reminder of this introduction is organized as follows. Section 1.2 summarizes the 
first essay of the dissertation, which discusses herding behavior in global stock markets. 
Section 1.3 discusses the second essay in the dissertation, which tests illiquidity as a risk 
factor in international stock markets. Section 1.4 provides some brief concluding thought. 
 The second essay tests if liquidity is a risk factor in pricing asset 
returns in international stock markets. The results support the notion that illiquidity is 
positively correlated with expected stock returns and negatively correlated with 
contemporaneous stock returns in the largest 18 stock markets. 
 
1.2 Essay#1 An Empirical Analysis of Herd Behavior in Global Markets 
In traditional asset pricing models, investors’ behavioral factors usually are not 
included into a model to predict stock returns. Recently, evidence indicates that stock 
prices occasionally deviate from their fundamental values. Along this line, empirical 
literature suggests that herding behavior exists among different markets. Lakonishok, 
Shleifer, and Vishny (1992) and Wermers (1999) find evidence of herding behavior 
among mutual fund managers. Trueman (1994) Graham (1999) Welch (2000) Hong et al. 
(2000) Gleason and Lee (2003) and Clement and Tse (2005) find evidence of herding 
behavior among financial analysts. In international markets, existing literature reports 
                                                 
2 Barberis, Shleifer, and Wurgler (2005) suggest that behavior factors may explain the correlation among 
international markets. 
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that herding behavior exists in a group of Asian markets. Among them, Chang et al. 
(2000) find significant evidence of herding in South Korea and Taiwan and partial 
evidence of herding in Japan; Tan et al. (2008) reports that herding occurs under both 
rising and falling market conditions and is especially present in A-share investors. 
The research in this essay is motivated to test the generality of herding behavior in 
global stock markets. Unlike previous research mostly focus on particular market, this 
essay further explores herding behavior in a group of international markets, including 
five advanced markets, four Latin-American markets, and nine Asian markets. To address 
possible missing variable problems in previous literatures, in empirical tests, domestic 
trading volume variables, U.S. market influential variables and regional market risk 
factors are included as controlled variables. To examine the parameter stability, I also test 
herding activities in up and down market as well as under financial crisis periods.  
The results in this essay find supportive evidence of herding in each advanced stock 
market (except the U.S.) and in Asian markets, however, No evidence of herding is found 
in Latin American markets. By testing to international influence on domestic markets, 
this study finds that stock return dispersions in the U.S. play a significant role in 
explaining the non-U.S. market’s herding activity. The results also show that herding 
activity is more apparent in the crisis period, and herding is present in the U.S. and Latin 
American markets when those markets are in crisis. Herding is present in both up and 
down markets, although herding asymmetry is more profound in Asian markets during 
rising markets. 
 
1.3 Essay#2 Liquidity as a Risk Factor: Evidence from International Markets 
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The risk-return relationship plays a key role of financial economics research. The 
main theme of research papers is to search for risk factors that affect excess stock returns.  
The pioneer works of Jack Treynor (1961, 1962), William Sharpe (1964), John Lintner 
(1965) and Jan Mossin (1966) propose a positive association between expected excess 
return and non-diversifiable risk in the CAPM model. The work by Fama and French 
(1993) extend a single factor model to a three-factor model that postulates excess returns 
can be explained by market risk premium, small caps over big caps, and of value stocks 
over growth stocks. Carhart (1997) extends Fama-French three factor model by adding a 
momentum factor, and the results explain better for cross-sectional variations in average 
returns in mutual funds. This research documents Fama-French-Carhart four-factor model, 
which has been widely accepted to describe stock market behavior. 
Recent literature suggests that in addition to traditional risk factors, excess stock 
returns are significantly affected by stock illiquidity. Noticeably, Jones (2002), Amihud 
(2002), and Pastor and Stambaugh (2003) find evidence that expected excess stock 
returns and stock illiquidity are positively correlated. 3
However, most of empirical evidence of illiquidity as a risk factor is limited to study 
of the U.S. market, and the existing studies are restricted to a relatively small set of 
explanatory variables. This essay fills in the gap by testing if illiquidity is a risk factor in 
international markets (8 advanced and 9 emerging markets) and by controlling domestic 
stock market factors, international stock market factors, and bond market factors. 
  
The evidence indicates that expected excess stock returns are positively correlated 
with illiquidity. However, excess stock returns are negatively associated with 
                                                 
3 Other researches in liquidity and stock returns including Chordia et al., (2000, 2005), Baker and Stein, 
(2004), and Acharya and Pedersen (2005), etc. 
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contemporaneous illiquidity. The supporting evidence holds true for all of the advanced 
markets and most of emerging markets. The findings in this essay are consistent with the 
U.S. evidence in the liquidity literature (Amihud, 2002) and support the notion that 
liquidity can be viewed as a general risk factor in global stock markets. By doing 
portfolio analysis, this essays shows that small size stocks are more sensitive to illiquidity 
risk. 
1.4 Conclusion 
This dissertation investigates a group of international stock-markets behavior. The 
evidence shows that investors in emerging and advanced markets share some common 
features in herding behavior and their responses to illiquidity. However, the common 
features are more consistent within advanced markets: herding behavior doesn’t exist 
during tranquil periods in Latin American markets and the U.S, and in many emerging 
markets excess stock returns are not correlated with illiquidity. 
The first essay in this dissertation, An Empirical Analysis of Herd Behavior in Global 
Markets, reports that herding behavior generally exists in advanced stocks, Asian stock 
markets, but not in the U.S. and Latin-American stock markets. The second essay in this 
dissertation, Liquidity as a Risk Factor: Evidence from International Markets, reports 
that illiquidity is a risk factor in all advance markets and some emerging markets.  
This dissertation shed a light on international stock markets behavior. More detailed 
investigation on why some markets share similar behavior while some do not are 
worthwhile for further research. 
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Chapter 2: An Empirical Analysis of Herd Behavior in 
Global Markets 
 
  Abstract  
This paper examines investors’ herding behavior in an international setting. By 
applying daily data for 18 markets for the period May 25, 1988, through April 24, 2009, 
we obtain supportive evidence of herding in each advanced stock market (except the U.S.) 
and in Asian markets.  No evidence of herding is found in Latin American markets in 
tranquil periods. We also find some evidence that return dispersion is correlated with 
excess trading volume, although its information is far less significant compared with the 
variable of the domestic market return squared. By extending the testing to global 
markets, this study finds that stock return dispersions in the U.S. play a significant role in 
explaining the non-U.S. market’s herding activity. With the exceptions of the U.S. and 
Latin American markets, herding is present in both up and down markets, although 
herding asymmetry is more profound in Asian markets during rising markets. Examining 
herding behavior in the crisis period, it is evident that herding formation is more apparent 
in the crisis period. There is supportive evidence that herding is present in the U.S. and 
Latin American markets when those markets are in crisis.  
JEL Classification: G15, G14 
Keywords: Herding behavior, Cross-sectional stock dispersion, Stock market, 
Trading volume  
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2. 1 Introduction 
 In the behavioral finance literature, herding is often used to describe the correlation in 
trades resulting from interactions between investors.  This behavior is considered to be 
rational for less sophisticated investors, who attempt to mimic financial gurus or follow 
the activities of successful investors, since using their own information/knowledge would 
incur a higher cost.4
 Empirical investigations of herding behavior in financial markets have branched into 
two paths.
  The consequence of this herding behavior is, as Nofsinger and Sias 
(1999) notes, “a group of investors trading in the same direction over a period of time.”  
Empirically, this may lead to observed behavior patterns that are correlated across 
individuals and that bring about systematic, erroneous decision-making by entire 
populations (Bikhchandani, Hirshleifer, and Welch, 1992). Thus, to achieve the same 
degree of diversification, investors need a larger selection of securities that constitute a 
lower degree of correlation. In addition, if market participants tend to herd around the 
market consensus, investors’ trading behavior can cause asset prices to deviate from 
economic fundamentals. As a result, assets are not appropriately priced.    
5
                                                 
4 However, it is likely that more sophisticated investors will follow the trend to gain some profits before 
returns revert to their fundamental value.   
  The first path focuses on co-movement behavior based on the measure of 
5 A number of research papers have focused on market participants’ herding behavior, from mutual fund 
managers to institutional analysts.  For instance, Grinblatt, Titman, and Wermers (1995) find evidence of 
herding activity in mutual fund markets because fund managers tend to buy securities that can make a profit. 
Their evidence indicates that 77 percent of mutual fund investors are "momentum investors."  Welch (2000) 
finds that the most recent revisions of investment recommendations have a positive influence on the next 
analyst's revision. His finding suggests that herding toward the consensus is less likely to be caused by 
fundamental information, implying that analysts herd based on little or no information. Wermers (1999) 
finds little herding by mutual funds in trading average stocks; he finds more evidence of herding in trades 
of small stocks and in trades by growth-oriented funds. Lakonishok, Shleifer, and Vishny (1992) report that 
pension managers are buying (selling) the same stocks that other managers buy (sell) and follow a positive-
feedback trading strategy. In contrast, some of the literature fails to detect herding behavior for certain 
market participants. In a paper by Gleason, Mathur, and Peterson (2004), investors do not herd during 
periods of extreme market movements using ETFs. Furthermore, they show that the market’s reaction to 
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dynamic correlations.  For instance, in their tests for financial contagion, Corsetti et al. 
(2005) find “some contagion, some interdependence” among Asian stock markets.  
Chiang et al. (2007) report that the contagion effect took place during the early stage of 
the Asian financial crisis and that herding behavior dominated the later stage of the crisis, 
as the bad news became widespread and investors realized the full impact of the crisis.   
Boyer et al. (2006) discover that in emerging stock markets, there is greater co-movement 
during high-volatility periods, suggesting that crises that spread through the asset 
holdings of international investors are mainly due to contagion rather than to changes in 
fundamentals. 6
 The second path for examining herding behavior focuses on the cross-sectional 
correlation dispersion in stock returns in response to excessive changes in market 
conditions.  By observing information asymmetry in emerging markets, researchers 
anticipate that investors in these markets are more likely to demonstrate herding behavior.  
In their study of international herding behavior, Chang et al. (2000) find significant 
evidence of herding in South Korea and Taiwan and partial evidence of herding in Japan. 
However, there is no evidence of herding on the part of market participants in the U.S. 
and Hong Kong.  Demirer and Kutan (2006) test whether investors in Chinese markets, in 
making their investment decisions, are following market consensus rather than private 
information during periods of market stress.  Their study finds no evidence of herding 
formation, suggesting that market participants in Chinese stock markets make investment 
  
                                                                                                                                                 
news is not symmetric for up markets and down markets. In examining investment newsletters, Jaffe and 
Mahoney (1999) find no evidence of herding. Bernhardt, Campello, and Kutsoati (2006) show that 
forecasts are biased but that analysts do not herd. 
6 In their investigation of the dynamic correlations among six international stock market indices (US, UK, 
France, Germany, Japan, and Hong Kong) and their relationship to inflation fluctuation and market 
volatility, Cai et al. (2009) find evidence that international stock correlations are significantly time-varying 
and the evolution among them is related to cyclical fluctuations of inflation rates and stock volatility. 
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choices rationally.  Another study of Chinese stock markets by Tan et al. (2008) reports 
that herding occurs under both rising and falling market conditions and is especially 
present in A-share investors.7
 Although the above-mentioned studies have made contributions to describing herding 
behavior in various aggregate markets, they are mainly restricted to within national 
boundaries. No attempts have been made to examine herding behavior across national 
borders.  The empirical results based on such a setting are likely to produce two 
drawbacks.  First, from an econometric point of view, there is the potential for bias in the 
OLS estimate when important variables are excluded. Sometimes, it could give rise to 
wrong signs (Kennedy, 2008, p. 368).  Second, the empirical evidence derived from a 
few selected countries essentially shows local behavior, and hence, the testing results do 
not necessarily reflect a broader test for the validation of a global phenomenon.   
  Thus, the evidence from the studies cited above shows that 
most herding behavior is revealed in emerging markets and not in advanced markets.  
Recent experience suggests that financial shocks do not stand alone in a country or 
region.  Forbes and Rigabon (2002) find financial markets are somehow interdependent 
during the high-volatility period.  Marais and Bates (2006) and Chiang et al. (2007) find 
significant evidence of contagion among various stock markets during the financial 
turmoil at the later stage of the Asian crisis.  In their study of cross-country variations in 
market-level stock volatility, Bekaert and Harvey (1997) report that a higher return 
dispersion is associated with higher market volatility for the more developed markets. 
                                                 
7 Hwang and Salmon (2006) examine herding behavior in the US, the UK, and South Korean stock markets, 
and they find beta herding when investors believe they know where the market is heading rather than when 
the market is in crisis. 
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They suggest that dispersions may reflect the magnitude of firm-/industry-level 
information flows for these markets.   Motivated by these empirical studies, this paper 
examines herding behavior by testing the cross-sectional stock return dispersions in 
relation to a set of explanatory variables, including absolute domestic stock returns, 
excess domestic market conditions, and excess trading volume in an international setting.   
This paper differs from previous research in the following respects.  First, the data set 
used by Chang et al. (2000), Demirer and Kutan (2006), and Tan et al. (2008) in their 
investigation of herding behavior is confined to a relatively small set of observations, and 
their studies are restricted to a few local markets.   The current study contains 18 
economic units that are categorized into advanced, Latin American, and Asian markets.  
Second, following the studies recently proposed by Connolly and Stivers (2006), Statman 
et al. (2006), and Griffin et al. (2007), we recognize the role of the trading volume 
variable in relation to stock volatility.  By incorporating this variable into the test 
equation, we find that both absolute trading volume and excess trading volume have 
some information contributing to the movements of the cross-sectional stock return 
dispersions.  Third, we identify the significance of the U.S. market in examining local 
market herding behavior; the evidence shows that in the majority of cases, investors in 
each national market are herding around the U.S. market.  Fourth, employing a larger 
data set allows us to examine different investing behavior associated with different 
regions. Specifically, we find evidence of herding behavior occurring in countries 
classified as advanced markets and in Asian markets.  However, we find no supportive 
evidence for herding behavior in the four Latin American markets.   Fifth, we detect a 
role for financial crisis in testing herding behavior.  Specifically, consistent with common 
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intuition, herding behavior appears to be more apparent during the period in which the 
crisis occurs.  In particular, we find herding in the Mexican and Argentine stock markets, 
respectively, when the 1994 Mexico and 1999 Argentine crises took place.  Otherwise, no 
evidence of herding is found in these Latin American countries over the entire sample 
period.     
The remainder of this paper is organized as follows.  Section 2 presents the estimation 
models for examining herding behavior. Section 3 describes the data. Section 4 reports 
the empirical evidence of herding behavior and estimates the effect of the U.S. market. 
Section 5 examines herding behavior under different market conditions.  Section 6 
contains conclusions.   
2. 2  Estimation Procedure 
 Two studies have proposed methods for detecting herding behavior using cross-
sectional data on stock returns:  Christie and Huang (1995) and Chang, Cheng, and 
Khorana (2000) (CCK).  Christie and Huang suggest that the investment decision-making 
process used by market participants depends on overall market conditions. During normal 
periods, rational asset-pricing models predict that the dispersion in cross-sectional returns 
will increase with the absolute value of the market returns, since individual investors are 
trading based on their own private information, which is diverse. However, during 
periods of extreme market movements, individuals tend to suppress their own 
information, and their investment decisions are more likely to mimic collective actions in 
the market. Individual stock returns under these conditions tend to cluster around the 
overall market return. Thus, it can be observed that herding will be more prevalent during 
periods of market stress, which is defined as the occurrence of extreme returns in a 
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market portfolio.  To measure the return dispersion, Christie and Huang (1995) propose 
the cross-sectional standard deviation (CSSD) method, which is expressed as: 
 
)1(
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1
2
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−
∑ −
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t        (1) 
where N is the number of firms in the portfolio, t,iR is the observed stock return of 
industry i at time t, and tmR ,  is the cross-sectional average stock of N returns in the 
portfolio at time t.  Since the CSSDt calculated by squared return-deviations tends to be 
sensitive to outliers, in a later study, CCK propose the cross-sectional absolute deviation, 
which is measured by: 
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 .      (2) 
To conduct a test for detecting herding activity, we modify CCK’s specification and write: 
t
2
t,m3t,m2t,m10t RRRCSAD εγγγγ ++++= .     (3)  
where CSADt is a measure of return dispersion, Rm,t is the value of an equally weighted 
realized return of all industry indexes on day t, and |Rm,t| is the absolute term.8
                                                 
8 Although our test for herding is similar to that of CCK’s, our measure of CSAD differs from theirs. Their 
measure was derived from the conditional version of the CAPM, whereas ours follows the method used by 
Christie and Huang (1995) and Gleason et al. (2004), which does not require the estimation of beta. This 
avoids the possible specification error associated with a single-factor capital asset-pricing model. 
 Eq. (3) 
differs from the original equation proposed by CCK (2000) in that a Rm;t term is 
included on the right-hand side of Eq. (3). This specification allows us to take care of the 
asymmetric investor behavior under different market conditions. We show that γ1+ γ2 
captures the relation between return dispersion and market return when Rm,t > 0, while γ1- 
γ2 shows the relation when Rm,t ≤0. The ratio of (γ1+ γ2)/(γ1- γ2) can be viewed as the 
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relative amount of asymmetry between stock return dispersion and the market’s return 
(Duffee, 2001). 
CCK note that rational asset-pricing models imply a linear relation between the 
dispersion in individual asset returns and the return on a market portfolio. As the absolute 
value of the market return increases, so should the dispersion in individual asset returns. 
During periods of relatively large movements in market prices, investors may react in a 
more uniform manner, exhibiting herding behavior. This behavior is likely to increase the 
correlation among asset returns, and the corresponding dispersion among returns will 
decrease or, at least, increase at a less-than-proportional rate with the market return.  For 
this reason, a non-linear market return, ,R2 t,m  is included in the test equation, and a 
significantly negative coefficient 2γ  in the empirical test would be consistent with the 
occurrence of herding behavior. 
2.3 The Data 
The daily data employed in this study consist of industry and market price indices.  
The samples cover the advanced markets:  Australia (AU), France (FR), Germany (GR), 
the United Kingdom (UK), and the United States (US); Latin American markets: 
Argentina (AR), Brazil (BR), Chile (CL), and Mexico MX); Asian markets: China (CN), 
Hong Kong (HK), , Japan (JP),  South Korea (KR), Taiwan (TW), Indonesia (ID), 
Malaysia (MY), Singapore (SG), and Thailand (TL).   
The data range is from 4/25/1989 to 4/24/2009 for markets in Germany, the United 
Kingdom, the United States, Japan, South Korea, Australia, France, Hong Kong, 
Malaysia, and Singapore. Because of the limited availability of data, the starting dates for 
some of the other markets vary from one another.   For Argentina, the starting date is 
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7/28/1993; for Brazil, 7/5/1994; for Chile, 7/5/1989; for Mexico, 7/24/1991; for China, 
5/15/1996; for Taiwan, 7/4/1989; for Indonesia, 6/16/1992, and for Thailand, 11/6/1991. 
The stock return is calculated as ))log()(log(100 1−−×= ttt PPR , where tP  denotes the 
industrial stock index.  All of the data are taken from DataStream International.  
 Table 1 provides a summary of statistics of CSAD and CSSD in industrial stock 
returns for different markets. 9
[Table 1] 
 The evidence indicates that the CSSD measure has a 
greater mean value and a higher standard deviation compared with the CSAD measure.  
By checking the mean values of both CSAD and CSSD, we find that the emerging 
markets (both Asian and Latin American)  have higher mean values compared with those 
of the advanced markets. A higher mean value suggests significantly higher market 
variations across industrial returns for the emerging markets compared with those of 
advanced markets.  A higher standard deviation may suggest that the market had unusual 
cross-sectional variations due to unexpected news or shocks.  
2. 4 Empirical Evidence 
2. 4.1 Regression Models 
The estimated equation proposed by CCK (2000) as represented by equation (3) may 
have an omitted variable problem, since a linear term for stock market returns, t,mR , was 
excluded from the equation.  To allow for testing the asymmetric response of return 
dispersion to market return for rising and falling conditions, we modify the test equation 
as: 
                                                 
9 We also calculated CSSD. The evidence indicates that the CSSD measure has a greater mean value and a 
higher standard deviation compared with the CSAD measure. 
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                   ttmtmtmt RRRCSAD εγγγγ ++++=
2
,3,2,10 ,               (4) 
where t,mR is the value of an equally weighted realized return of all industry indexes on 
day t, and t,mR  is the absolute term.  It can be shown that 2γ + 1γ  captures the relation 
between return dispersion and market return when tmR , >0, while 2γ - 1γ  shows the 
relation when tmR , ≤  0 (Duffee, 2000). The herding literature hypothesizes that in 
periods of large movements in domestic market prices, investors are more likely making 
similar decisions in reacting to stress conditions.  This leads us to observe a negative 
value on the coefficient of 2 ,tmR .  Thus, a statistically significant negative value for 3γ  in 
equation (4) would indicate the presence of herding.   
In a variant of this argument, some researchers propose a trading volume variable as a 
means to describe herding behavior. For instance, He and Wang (1995) suggest that 
“high trading volume generated by the exogenous information, private or public, is 
accompanied by high volatility in prices.”10
In the empirical estimation, the abnormal trading volume can be obtained by 
subtracting normal trading volume from actual trading volume; the normal trading 
  During periods of market stress, trading 
volume is expected to be heavy as bad news hits the market.  In fact, excess trading has 
been considered an irrational investment behavior, which is probably driven by investors’ 
overreactions (Odean, 1998a and 1998b; Statman et al. (2006). Thus, it can be 
hypothesized that if herding behavior exists, the cross-sectional dispersion (CSAD) is 
negatively correlated with the market trading volume squared.  
                                                 
10  However, when high trading volume is generated by existing private information, the relation no longer 
holds. 
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volume can be derived by applying the Hodrick-Prescott (1997) filter, as suggested by 
Wagner and Marsh (2005).11
ttmtmt VVCSAD εγγγ +++=
2
,2,10
  The trading volume variable in this study is defined as 
daily trading shares divided by market capitalization (Griffin et al., 2007).  The test 
equation can be written as:  
                                                 (5) 
where tmV ,  is detrended excess trading volume at time t for the market, which is smoothed 
out by using the Hodrick-Prescott filter; tmV ,  is the absolute term of tmV ,  and 
2
t,mV  is the 
squared term of tmV , . In the empirical estimation, we anticipate the sign of 2γ to be 
negative if herding exists.  This can be justified by the fact that during periods of market 
stress, herding activity will become more profound, as reflected in the excess trading 
volumes.  It follows that the stock return dispersion is negatively correlated with excess 
trading volume.  
2.4.2   Estimates of Herding Behavior 
Equations (3)-(5) are estimated using a Newey-West consistent estimator (1987).12 
The CSAD measure is reported in the estimated equation. 13   Table 2 contains three 
equations for markets grouped into three categories: advanced, Latin American, and 
Asian.14
[Table 2] 
   
                                                 
11 The Hodrick-Prescott filter is a very popular method for obtaining a smoothed non-linear representation 
of a time series. See Baxter and King (1999), Basu and Taylor (1999) and Cogley and Nason (1995)  
12 A similar result is achieved by using a weighted least squared estimator.  The results are available upon 
request.  
13 Since both the CSAD and CSSD measures generate similar results, we report only the results from CSAD 
to save space. Regression results by using CSSD measures are available upon request.  
14  Throughout the text, we place Hong Kong in the Asian markets instead of the advanced markets.  This 
classification is not quite conventional.  However, grouping Hong Kong with other Asian markets makes it 
convenient for us to analyze the effects of  the Asian crisis, which are shown  in Table 3.   
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As stated earlier, a negative value on the coefficient of 2 ,tmR  is consistent with herding.  
The evidence in Table 2 shows that with the exception of the U.S. market,15
3 γ
 all the values 
of  are statistically significant at the conventional levels. 16
3 γ
  For the significant 
estimates, the statistics show that the sign of  is negative for the advanced and Asian 
markets, indicating that herding behavior exists in these markets. This finding is in 
contrast to the results reported by CCK (2000), who find no evidence of herding in the 
HK market and only partial evidence of herding in the JP market.17
A rather distinctive finding emerging from Table 2 is that none of the values of
  The finding for the 
Chinese markets also goes against the evidence reported by Demirer and Kutan (2006), 
who conclude that participants in Chinese stock markets make rational investment 
choices.    
3 γ  
for the Latin American markets shows a negative sign.  This suggests that using the 
market return squared as a measure for extreme market movements results in no 
supportive evidence of herding behavior in Latin American markets.   
2.4.3 Excess Trading Volume 
Let us turn to the estimates of excess volumes contained in Panel B of Table 2.  With 
the exception of Australia (Au), the coefficient of |Vm|  is highly significant, suggesting a 
valid specification by treating |Vm| as a control variable.  Although the signs on the 
                                                 
15 The finding of a lack of herding activity in the US market may be attributable to the existence of the 
diverse opinions offered by different financial gurus or the media.  This setup generates different beliefs, 
producing heterogeneous investors who make investments based on their own information. 
16 We also employed CSSDt as a measure of return dispersion and the results are comparable.  The results 
are available upon request.  
17 Our data on industrial stock returns are different from their data on firms. In addition, our data cover 
more recent observations.  CCK did not cover the data for markets in the UK, Germany, Thailand, and 
Indonesia.  
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coefficients of excess trading volume ( 2,tmV ) are mixed among different markets, eight out 
of 18 markets show negative signs and are statistically significant. Since the stock return 
dispersion is highly correlated with excess trading volume, these eight markets 
demonstrate herding behavior if we use excess trading to proxy for market stress.    
Given the information content of the excess trading volume, we construct an 
augmented model that combines the information derived from both market return and 
trading volume that gives rise to: 
ttmtmtmtmtmt VVRRRCSAD εγγγγγγ ++++++= ,
2
5,4,
2
3,2,10 ||||     (6) 
All of the variables are the same as we defined before. Table 4 reports the Newey-West 
(1987) estimates in that CSAD is regressed on market return, absolute market return, 
market return squared term, absolute term of excess trading volume, and excess market 
trading volume squared term. Two important empirical results are worth noting.  First, 
evidence indicates that  2 ,tmR  does a better job of reflecting stress conditions in the 
markets under investigation than  2,tmV   does in explaining stock return dispersions in 
those same markets.  In particular, the evidence consistently shows that the coefficient on 
2
,tmR   has a negative sign and is statistically significant (except for the U.S.) at the 1% 
level, while taking other regressors, including t,mR , t,mR , tmV , , and 
2
,tmV , as control 
variables.  Second, the coefficient of 2 ,tmR on the Latin American markets is positive, 
which is not consistent with herding behavior.  Thus, this study finds solid evidence that 
herding behavior is present in the advanced and Asian markets, but not in the U.S. and 
Latin American markets.    
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The question then is: why is herding present in the Asian and advanced markets but 
not in the Latin American markets? One possible explanation is that due to global 
information processing, investors in each Asian market tend to follow the news and form 
their investment strategies based on those of the institutional investors on Wall Street, 
which is considered to be a center for processing and disseminating global investment 
information. Thus, if investors in global markets believe that news from Wall Street is 
valuable and form a consensus about investment decisions, herding formation follows.   
[Table 3] 
2.4.4 The Role of the U.S. Market 
The estimated equation proposed by CCK (2000) as represented by equation (3) and 
the extended version represented by equation (6) are appropriate for a closed system in 
that no foreign repercussions are involved.  However, in an integrated global financial 
market facilitated by high-tech devices and efficient information processing, trades and 
investment activities are unlikely to be insulated from the rest of the world.  Thus, it is 
necessary to include major foreign variables in the model to identify the role and 
significance of the global factor (Longin and Solnik, 2001; Connolly and Wang, 2003).   
Since the U.S. market plays a significant role in financial transactions across global 
markets, it is reasonable to use the U.S. market return squared as an argument in the test 
equation (Masih and Masih, 2001).  Thus, we write:  
 2 1,71,6
2
,5,4
2
,3,2,10       εRγCSADγVγ||VγRγ||RγRγCSAD ttustustmtmtmtmtmt ++++++++= −−γ  
 (7) 
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where the subscript U.S. in CSAD and 2tR refers to the U.S. variables.
18
2
,tmR
  All of the other 
variables are defined in the same way as before.  Panel A in Table 4 reports the estimated 
results.  Consistent with our earlier findings, we still find that herding behavior is present 
in each market as reflected in a negative value of the coefficients of  and statistical 
significance.  However, adding CSADUS,t-1 and 2 1,, −tmusR
  into the test equation enhances the 
explanatory power,  as evidenced by the greater adjusted R-squared statistics. In terms of 
estimated statistics, the coefficients of CSADUS,t-1 are positive and highly significant, 
suggesting a dominant impact of the U.S. return dispersions in international markets. A 
significant positive correlation also implies a co-varying risk associated with industry 
sectors in global markets.  One possible interpretation is that a shock in a similar sector 
tends to be transmitted to or fluctuate in a similar fashion across borders.     
   
  Noticeably, we find significantly negative values on the coefficients of 2 1t,m,usR −  for all 
of the markets except Argentina (AR).  Since this variable is a measure of extreme 
market movements in the U.S. market, a significantly negative value would indicate that 
herding formation for each non-U.S. market is also influenced by market conditions in 
the U.S..   Particularly, evidence suggests that BR, CL, MX, CH, and HK show more 
significant herding around the U.S. market, while in our earlier report, no herding 
phenomenon can be found in the markets of BR, CL, and MX.   
                                                 
18 For four markets in the Latin America, tusCSAD ,  and 
2
,tusR are used, since these countries belong to the 
same time zone. For other markets, we use a one-day lag for these two variables.  
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 We further test the joint significance of the two U.S. variables, CSADUS,t-1 and 2 1,, −tmusR
.  
Both the F-test and the Chi-squared test in Panel B of Table 4 show high significance, 
giving credence to the notion that by restricting 076 == γγ  is rejected at the 1% level. 
Thus, it can be concluded that in analyzing herding activity, one cannot rule out the role 
of the U.S. market.  This line of analysis has been not uncovered in previous empirical 
studies.  
[Table 4] 
2.4.5 Macroeconomics Fundamental and Fed Policy 
It is generally recognized that macroeconomic news tends to create higher market 
volatility.  However, having controlled the absolute market return, it becomes less clear 
whether cross-industrial stock return dispersions tend to be higher or lower on the days 
that news hits the market.  As noted by Connolly and Stivers, “…if the news tends to 
resolve uncertainty about the economic state and make the market signal less ambiguous, 
then the news-release days might tend to have relatively low RD (Return Dispersion)” 
(Connolly and Stivers, 2006, p. 94).  It follows that the signs and directions of 
macroeconomic news on RD depend on the degree of uncertainty created by news 
releases. Due to the lack of consistent daily macroeconomic data available to each market 
in our sample, we shall use the change in three-month short-term interest rate and the 
announcement of changes in the federal funds target rate to measure macroeconomic 
news.  The estimated equation becomes:  
 
 1,,
2
1,71,6
2
,5,4
2
,3,2,10       εIiRγCSADγVγ||VγRγ||RγRγCSAD ttFedtmtustustmtmtmtmtmt ++∆++++++++= −−−γ
(8) 
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where tmi ,∆  is the change in the three-month interest rate in a given market;  IFed is an 
indicator variable, which equals  one when the U.S. Federal Reserve changes the target 
rate, and  zero otherwise.  
The estimated results of equation (8) are reported in Table 5.  In general, we do not 
find any measurable impact on the estimated parameters, and the inclusion of these two 
variables does not add any incremental information to the test equation.  This can be seen 
from the statistics of R-squares and t-statistics for each variable.  This may be attributed 
to the effect that the information content of these variables is well reflected in the stated 
variables of the absolute terms of stock returns and excess trading volume, respectively, 
which are treated as control variables.  These interest effects are too negligible to account 
for the high significance. 
 [Table 5] 
 
2.5 Herding under different market conditions 
2.5.1Herding behavior under up and down markets 
The bulk of empirical papers demonstrates the asymmetric characteristics of asset 
returns (Ball and Kothari, 1989; Conrad et al.,1991; and Bekaert and Wu, 2000). Longin 
and Solnik (2001) and Tan et al. (2008) test investor behavior under different market 
conditions. To test whether investors react differently on days when the market is up vis-
à-vis days when the market is down, we divide the data into two groups by using a 
dummy variable. The equation is: 
t1ｕｓt
2
61t,ｕs5t,m
2
4t,m
2
3t,m2t,m10t RCSADDRR)D1(DRR)D1(CSAD εγγγγγγγ ++++−++−+= −−
  (9) 
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where D is a dummy variable. In Eq. (5), we consider asymmetry in both linear and non-
linear terms by setting D = 1 if Rm,t < 0, and 0 otherwise. Table 6 reports the herding 
regression results under asymmetric market conditions. Focusing on the coefficients of 
market return squared, we find evidence that is quite consistent with the results we 
presented earlier. Particularly, most coefficients are negative and statistically significant 
except the U.S. and Latin American markets. That is, we continue to find a significant 
negative sign for the herding coefficient, regardless of whether the equation is estimated 
during up or down markets. Although the herding coefficients present similar evidence 
for the advanced markets, we find the herding effect for a group of Asian countries to be 
stronger in up markets than in down markets, especially in China, Japan, and Hong Kong.  
To test the equality of the herding coefficients between up and down markets, we 
conduct an equality test by subtracting the coefficient on the down markets from the 
coefficient on the up markets. The results are reported in Panel B of Table 6. The 
evidence suggests that herding asymmetry is more apparent in five Asian markets (that 
contains Japan and Hong Kong), since the estimated values are negative and statistically 
significant. The testing results also indicate that no asymmetry exists in the advanced 
markets, except Japan and Hong Kong. 
[Table 6] 
2.5.2Herding behavior during tranquil and turbulent periods 
 The approach used by Christie and Huang (1995) and Chang et al. (2000) suggests 
that herding will be more prevalent during periods of market stress, which is defined as 
the occurrence of extreme returns on market portfolios. The time period of extreme 
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returns is assumed to be captured by testing the significance of a dummy variable.  
Recent experience suggests that extreme return movements persistently occur in crisis 
periods.  Therefore, it is relevant to investigate whether extreme market movements, such 
as financial crises, could alter the parametric relation in the test equation.  For this 
purpose, we examine the impact of recent financial crises on herding behavior.  The 
events we examine include the 1994 Mexican crisis, the 1997 Asian distress, the 1999 
Argentine turmoil, the 2000 dot-com collapse, and the 2008 credit market crisis.19
tc,m,tc,m,t,tmusm,tustmtmm,tm,tm,tt εRγCSADγRγCSADγVVRγ||RγRγγCSAD ++++++++++= −−−
2
9811,
2
71,6,
2
5,4
2
3210 || γγ
  The 
estimates are based on the equation expressed as (10):  
    (10) 
where the subscript c for CSAD and 2 ,tmR  refers to the crisis market.  The statistical 
significance of these two terms in cross markets implies a contagion effect.20,21
2
,tmR
  The 
regression estimates under different crises are reported in Panels A1 through A5 in Table 
7.  Notice that the country of origin for each crisis is reported in the first row of each 
panel. Interestingly, all of the crisis countries, including Thailand in Panel A, Mexico in 
Panel B, Argentina in Panel C, and the U.S. in Panel D, show negative signs for the 
coefficients of and are statistically significant, meaning that these markets display 
herding behavior when a crisis is taking place.  Several empirical findings are worth 
noting.  First, during the Asian crisis, the evidence suggests that the neighboring markets 
                                                 
19  There is no uniform term to represent the world financial crisis from 2007-2009.  It started with the 
subprime mortgage crisis, which is an ongoing financial problem triggered by a dramatic rise in mortgage 
delinquencies and foreclosures in the United States.  Its adverse effect caused a credit crunch in  banks and 
financial markets in the US and around the globe.   
20 We did not include the Russian crisis due to a lack of industry data and the timing, which is too close to 
the Argentine crisis. 
 
21  These two terms will vanish if the crisis occurs in domestic (origin of the crisis) markets or, in some 
cases, in the US market.  
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were highly influenced by the crisis in Thailand, as evidenced by the positive correlations 
between the stock return dispersions ( tTHCSAD , ).  We also find some significant herding 
activity in the Malaysian, Singapore, and U.S. markets as the coefficients of 2 ,, tmTHR  bear 
a negative sign. Under this circumstance, the effect of the U.S. market on other markets 
has been weakened, as evidenced by the reduced statistical significance of the 
coefficients of CSADUS,t-1 and 2 1,, −tmUSR  on the domestic CSADt  in each test equation 
(compared with the results in Panel A of Table 4).   
 Second, turning to the estimates of Panels B and C, we find that investors in the 
Mexican and Argentine markets show herding behavior as the crisis hits their own 
markets.  The spillover to the U.S. market may be attributable to a contagion effect or to 
the close interactions between these markets.  The gravity effect is present in the 
neighboring countries: we find that Argentina herds with Mexico in the 1994-1995 crisis, 
and Brazil and Mexico herd during the 1999 Argentine crisis.  The evidence suggests that 
crisis has a tendency to spread to neighboring countries, generating a regional herding 
phenomenon. 
 Third, the statistics in Panels A4 and A5 indicate that during the 2000 dot-com 
collapse and the credit market crisis, the U.S., the origin of the credit crisis, exhibits 
herding behavior.  The stock return dispersions in the U.S. market are transmitted to the 
rest of the world markets, especially in the recent credit crunch period.  The evidence is 
shown in the estimated coefficients of CSADUS,t-1 with positive and significant signs.  
However, we find very little evidence that these markets herded with the U.S. market 
during this instance.  This may result from the fact that the crisis appears to be worldwide, 
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so the information of 2 1,, −tmusR has been reflected in the local 
2
,tmR that renders the 
estimated coefficient of 2 1,, −tmusR to be insignificant.   
[Table 7] 
    Before concluding this section, it is worthwhile to evaluate whether the coefficients 
in the crisis periods are significantly different from those present in tranquil periods.  To 
this end, we conduct both F-test and Chi-squared statistics for testing the difference of the 
herding coefficient between crisis and tranquil periods.  The testing results for different 
sub-periods are reported in Panels 7B22
2.6 Conclusions 
 and 7C of Table 7.  In Panel B, we present the 
tests of the difference (subtracting the estimated coefficient of the non-crisis period from 
that of the crisis period) of the herding coefficients. To provide a less biased comparison, 
we employ a sample size of the non-crisis data equivalent to that of the crisis period, 
either before or after the time the crisis, depending on the appropriateness of the sample 
period. The evidence from Table 7B suggests that in the majority of the cases, the null 
hypothesis of no difference in the herding coefficients between crisis and tranquil periods 
is rejected. However, we find a negative sign present in both the Mexican and the 
Argentine crises, confirming the earlier findings that herding behavior is more apparent 
for the Latin and U.S. markets in crisis periods and this phenomenon is less obvious in 
other advanced and Asian markets.  
This study examines investors’ herding activity for 18 countries divided into three 
groups: the advanced stock markets (Australia, France, Germany, the United Kingdom, 
                                                 
22 We also test the difference between the crisis period and the entire period, which is  available upon 
request.  
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and the United States); Latin American markets (Argentina, Brazil, Chile, and Mexico); 
and Asian markets (China, Hong Kong, Japan, South Korea, Taiwan, Indonesia, Malaysia, 
Singapore, and Thailand).  By applying daily data from May 25, 1988, through April 24, 
2009, for industrial stock returns, this study finds significant evidence to support the 
existence of herding in each national market except the U.S. and Latin America.  This 
result stands in contrast to the earlier literature that shows no herding in advanced 
markets (Chang et al., 2000) and in Chinese markets (Demirer and Kutan, 2006).  
Although we find some evidence that return dispersion is correlated with excess trading 
volume, its information content is far less significant compared with the variable of the 
domestic market return squared.  This finding is more profound in most of the Asian 
markets.   
This paper pioneers research by extending the investigation of herding behavior from 
domestic markets to global markets.  In particular, we find significant evidence that most 
investors herd with the U.S. market in addition to their domestic markets.  Thus, the 
traditional approach of excluding foreign markets in testing herding behavior is likely to 
produce biased estimates. Interestingly, this study finds that most market participants 
investing in the Latin American markets herd with the U.S. market, not their own markets.  
By adding macroeconomic variables — a change in  the three-month interest rate, and a 
dummy variable that signifies a change in  the target funds rate by the Fed — to the test 
equation, we cannot find any measurable impact on the estimated parameters and the test 
results.   
While testing the performance of sub-samples, we find that with the exception of the 
U.S. and Latin American markets, herding is present in both up and down markets, 
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although herding asymmetry is more profound in Asian markets during rising markets. 
By examining the data from financial crises, we find that crisis triggers herding activity 
in the crisis country of origin and then produces a contagion effect, which spreads the 
crisis to neighboring countries. The evidence also reveals herding formation in the U.S. 
and Latin American markets during crisis periods. 
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Table 1: Descriptive statistics of CSAD and CSSD 
 
This table lists descriptive statistics of daily, equally weighted cross-sectional absolute deviations (CSADt) and equally weighted cross-sectional 
standard deviations (CSSDt) for five developed markets, including Australia (AU), France (FR), Germany (GR) the UK and the U.S.; four Latin 
American markets, including Argentina (AR), Brazil (BR),  Chile (CH) and Mexico (MX); five East Asian markets, including China (CH), Hong Kong 
(HK),  Japan (JP), South Korea (KR), and Taiwan (TW); four Southeastern Asian markets, including Indonesia (ID), Malaysia (MY), Singapore (SG) 
and Thailand (TH).  The data range is from 4/25/1989 to 4/24/2009 for markets in Germany, the United Kingdom, the United States, Japan, South Korea, 
Australia, France, Hong Kong, Malaysia and Singapore; because of data availability problems, the starting date for Argentina is  7/28/1993, for Brazil, 
7/5/1994, for Chile, 7/5/1989, for Mexico,6/19/1991, for China,  8/12/1996, for Taiwan, 7/4/1989,  for Indonesia,  6/16/1992, and for Thailand, 9/3/1990. 
Calculations of CSAD are given by equations (1) and (2).  Missing information for holidays is carefully inspected or interpolated.  
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Panel A – Advanced markets 
Statistics AU_CSAD AU_CSSD FR_CSAD FR_CSSD GR_CSAD GR_CSSD UK_CSAD UK_CSSD US_CSAD US_CSSD 
Minimum 0.3302 0.4137 0.4075 0.6047 0.2896 0.1127 0.2518 0.4061 0.2891 0.1056 
Maximum 3.8431 11.7179 4.8636 25.3342 5.1736 11.9201 3.7054 9.7515 4.754 9.1539 
Mean 0.9151 1.3692 1.0874 1.6976 0.9737 1.4467 0.8798 1.3607 0.8486 1.2142 
Std. dev 0.3936 0.6996 0.4829 1.0301 0.4843 0.7846 0.4454 0.7538 0.4185 0.5977 
Skewness 1.4364 2.7203 1.1706 6.744 1.4453 2.8516 1.5496 2.0605 1.8174 2.1015 
Kurtosis 5.8602 20.2022 3.6874 104.1442 5.3574 22.4041 4.4836 9.6332 7.32 12.207 
 
Panel B – Latin American markets 
Statistics AR_CSAD AR_CSSD BR_CSAD BR_CSSD CL_CSAD CL_CSSD MX_CSAD MX_CSSD 
Minimum 0.1085 0.1446 0.1001 0.1058 0.1026 0.1017 0.1517 0.2358 
Maximum 11.6078 20.1483 23.017 56.5911 22.9257 59.0977 13.4588 38.6971 
Mean 1.2533 1.8051 1.3746 2.0107 0.9337 1.4379 0.9648 1.4240 
Std. dev 0.7562 1.2010 1.1024 2.1494 0.6771 1.4819 0.5793 1.0927 
Skewness 2.8387 4.0231 9.546 13.1698 9.1771 15.8455 4.3776 11.8919 
Kurtosis 20.4048 35.752 152.81 253.3796 235.7591 497.0884 60.7498 325.4964 
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Panel C – East Asian markets 
Statistics CH_CSAD CH_CSSD HK_CSAD HK_CSSD JP_CSAD JP_CSSD KR_CSAD KR _CSSD TW_CSAD TW_CSSD 
Minimum 0.1049 0.1411 0.1510 0.1502 0.3333 0.2798 0.1159 0.1655 0.1018 0.1018 
Maximum 8.8230 11.5452 12.1986 36.9248 3.4446 4.6175 7.0653 12.2436 5.2958 8.0863 
Mean 1.6100 2.1343 1.3538 2.0784 0.8793 1.2783 1.3973 1.8837 1.0881 1.4349 
Std. dev 0.8546 1.0834 0.7681 1.5391 0.4323 0.6095 0.7423 0.9941 0.5979 0.7749 
Skewness 1.6067 1.5277 2.8124 6.0195 0.9443 0.7049 0.9867 1.1001 0.9446 0.9913 
Kurtosis 5.928 6.0746 23.7349 83.7021 3.2835 2.2013 3.2550 5.7209 3.0638 4.2592 
 
 
 
 
Panel D – Southeastern Asian markets 
Statistics ID_CSAD ID_CSSD MY_CSAD MY _CSSD SG_CSAD SG _CSSD TH_CSAD TH _CSSD 
Minimum 0.1366 0.1514 0.2990 0.4126 0.1045 0.1028 0.4421 0.6073 
Maximum 11.788 20.2649 14.2281 30.957 5.3095 12.0619 8.6513 13.9061 
Mean 1.6987 2.6469 1.0271 1.4730 1.0726 1.5369 1.4406 2.0088 
Std. dev 1.2185 2.12 0.6296 1.0267 0.5288 0.8207 0.8286 1.1931 
Skewness 1.8156 1.9769 5.2985 10.327 1.5073 2.1494 1.5327 1.7828 
Kurtosis 6.1089 5.9641 83.2615 263.0943 5.6615 12.1051 5.7073 7.7074 
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Table 2: Estimates of CSAD for industrial stocks 
 
This table reports the regression results of CSAD.  
In Panel A, the independent variables are return variables.  
The first equation estimates coefficients of the regression equation (3), originally proposed by CCK (2000): 
ttmtmt RRCSAD εγγγ +++=
2
,2,10 .                     (3) 
where t,mR  is the value of an equally weighted realized return of all industry indexes on day t and 2 ,tmR is 
the squared term.  
The second equation estimates coefficients of regression equation (4), where the market return term is 
incorporated into the model: 
ttmtmtmt RRRCSAD εγγγγ ++++= ,
2
3,2,10 ||       (4) 
In Panel B, the dependent variables are excess trading volume variables.  
t
2
t,m2t,m10t VVCSAD εγγγ +++=                                                                       (5) 
where t,mV  is detrended excess trading volume at time t for market i, (i = AU, FR, …and TH);  the 
Hodrick-Prescott filter is used as the detrend filter. 
tmV ,  is the absolute term of tmV ,  and 2,tmV is the squared 
term of tmV , . 
AU, FR, GR, UK, US, AR, BR, CL, MX, CH, HK, JP, KR, TW, ID, MY, SG and TH denote the markets 
for  Australia, France, Germany, the United Kingdom, the United States, Argentina, Brazil, Chile, Mexico, 
China, Hong Kong, Japan, South Korea, Taiwan, Indonesia, Malaysia, Singapore and Thailand, 
respectively. The data range is from 4/25/1989 to 4/24/2009 for markets in Germany, the United Kingdom, 
the United States, Japan, South Korea, Australia, France, Hong Kong, Malaysia and Singapore; because of 
data availability problems, the starting date for Argentina is  7/28/1993, for Brazil, 7/5/1994, for Chile,  
7/5/1989, for Mexico,  6/19/1991, for China, 8/12/1996, for Taiwan,  7/4/1989,  for Indonesia,  6/16/1992, 
and for Thailand,  9/3/1990. 2R  is the adjusted R-squared. The numbers in the parentheses are t-statistics.  
***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 
 
Panel A CSAD regression results for advanced markets 
Regions Market Constant Rm,t |Rm,t| Rm,t2 2R  
Advanced 
Markets 
AU 
0.7051*** 
(95.32)  
0.3981*** 
(29.30) 
-0.0123*** 
(-3.57) 0.28 
0.7051*** 
(95.30) 
-0.0007 
(-0.11) 
0.3982*** 
(29.16) 
-0.0124*** 
(-3.51) 0.28 
FR 
0.7846*** 
(90.31)  
0.4994*** 
(33.49) 
-0.0228*** 
(-5.91) 0.38 
0.7827*** 
(90.29) 
0.0314*** 
(5.58) 
0.4992*** 
(33.58) 
-0.0209*** 
(-5.44) 0.38 
GR 
0.6502*** 
(84.99)  
0.5880*** 
(47.45) 
-0.0283*** 
(-10.99) 0.45 
0.6476*** 
(84.88) 
0.0384*** 
(6.67) 
0.5880*** 
(47.65) 
-0.0258*** 
(-9.97) 0.45 
UK 
0.6121*** 
(77.72)  
0.4784*** 
(32.91) 
-0.0195*** 
(-5.04) 0.38 
0.6102*** 
(77.65) 
0.0316*** 
(5.70) 
0.4789*** 
(33.05) 
-0.0180*** 
(-4.67) 0.38 
US 
0.6374*** 
(88.20)  
0.2992*** 
(29.25) 
-0.0018 
(-0.95) 0.35 
0.6366*** 
(88.13) 
0.0140*** 
(3.29) 
0.2992*** 
(29.29) 
-0.0015 
(-0.78) 0.35 
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Latin 
American 
Markets 
AR 
0.8052*** 
(59.25)  
0.4696*** 
(29.10) 
0.0105*** 
(3.57) 0.48 
0.7982*** 
(59.22) 
0.0565*** 
(9.02) 
0.4777*** 
(29.84) 
0.0097*** 
(3.35) 0.48 
BR 
0.9944*** 
(54.41)  
0.2747*** 
(14.02) 
0.0432*** 
(14.17) 0.45 
0.9947*** 
(54.39) 
-0.0046 
(-0.57) 
0.2750*** 
(14.03) 
0.0431*** 
(14.10) 0.45 
CL 
0.6065*** 
(62.45)  
0.4301*** 
(26.91) 
0.0970*** 
(25.16) 0.55 
0.6040*** 
(62.39) 
0.0476*** 
(6.45) 
0.4342*** 
(27.25) 
0.0935*** 
(24.09) 0.55 
MX 
0.6070*** 
(63.53)  
0.4776*** 
(30.63) 
0.0282*** 
(7.06) 0.53 
0.6047*** 
(63.57) 
0.0404*** 
(6.98) 
0.4776*** 
(30.79) 
0.0285*** 
(7.17) 0.53 
Asian 
Markets 
 
CH 
1.1202*** 
(57.78)  
0.3666*** 
(24.02) 
-0.0077*** 
(-4.09) 0.33 
1.1232*** 
(58.32) 
0.0390*** 
(6.85) 
0.3592*** 
(23.64) 
-0.0064*** 
(-3.43) 0.34 
HK 
0.9206*** 
(74.30)  
0.4527*** 
(37.67) 
-0.0053*** 
(-3.45) 0.40 
0.9184*** 
(74.70) 
0.0517*** 
(9.19) 
0.4467*** 
(37.41) 
-0.0023 
(-1.46) 0.41 
JP 
0.6477*** 
(76.09)  
0.3042*** 
(27.45) 
-0.0089*** 
(-3.91) 0.28 
0.6470*** 
(76.12) 
0.0183*** 
(4.07) 
0.3048*** 
(27.54) 
-0.0086*** 
(-3.79) 0.29 
KR 
0.9663*** 
(67.98)  
0.4135*** 
(29.30) 
-0.0210*** 
(-9.36) 0.29 
0.9664*** 
(68.00) 
0.0087* 
(1.78) 
0.4127*** 
(29.24) 
-0.0208*** 
(-9.27) 0.29 
TW 
0.6997*** 
(58.02)  
0.4570*** 
(30.79) 
-0.0618*** 
(-19.52) 0.22 
0.7004*** 
(58.08) 
0.0099** 
(2.19) 
0.4551*** 
(30.62) 
-0.0613*** 
(-19.32) 0.22 
ID 
0.9011*** 
(44.96)  
0.8199*** 
(40.24) 
-0.0273*** 
(-9.20) 0.49 
0.9032*** 
(45.25) 
0.0486*** 
(6.14) 
0.8107*** 
(39.84) 
-0.0251*** 
(-8.43) 0.49 
MY 
0.6592*** 
(78.18)  
0.4890*** 
(55.27) 
-0.0099*** 
(-12.01) 0.52 
0.6576*** 
(78.15) 
0.0239*** 
(5.36) 
0.4912*** 
(55.61) 
-0.0103*** 
(-12.47) 0.52 
SG 
0.7582*** 
(86.56)  
0.4372*** 
(37.52) 
-0.0134*** 
(-6.39) 0.40 
0.7574*** 
(86.60) 
0.0221*** 
(4.55) 
0.4374*** 
(37.60) 
-0.0131*** 
(-6.26) 0.40 
TH 
0.8953*** 
(61.15)  
0.6119*** 
(38.45) 
-0.0299*** 
(-11.60) 0.40 
0.8961*** 
(61.35) 
0.0308*** 
(5.02) 
0.6102*** 
(38.43) 
-0.0297*** 
(-11.55) 0.40 
Table 2 (continued)  
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Panel B. OLS regression results of CSAD on absolute term of excess trading volume and excess market 
trading volume squared term. 
Regions Market Constant |Vm,t| Vm,t2 2R  
Advanced 
Markets 
AU 0.9085*** (117.70) 
0.0739 
(1.23) 
-0.0325 
(-1.07) 0.00 
FR 1.0630*** (120.99) 
1.3363*** 
(3.73) 
-2.0496 
(-1.27) 0.00 
GR 0.9571*** (128.37) 
1.5727*** 
(4.82) 
-1.2057*** 
(-3.61) 0.01 
UK 0.8190*** (85.37) 
0.3331*** 
(5.91) 
-0.0096 
(-0.22) 0.03 
US 0.7558*** (105.48) 
4.2649*** 
(16.76) 
-2.6096*** 
(-3.31) 0.11 
Latin 
American 
Markets 
AR 1.0717*** (64.37) 
2.5122*** 
(14.44) 
-1.3307*** 
(-8.00) 0.05 
BR 1.2798*** (48.30) 
-2.7563* 
(-1.70) 
153.0221*** 
(8.91) 0.08 
CL 0.9519*** (87.39) 
-11.8979*** 
(-3.24) 
48.2331** 
(2.05) 0.00 
MX 0.9258*** (89.72) 
1.0280*** 
(6.46) 
-0.3217*** 
(-3.74) 0.01 
Asian 
Markets 
CH 1.4492*** (70.69) 
0.0204*** 
(8.25) 
0.0000 
(-0.24) 0.06 
HK 1.2606*** (86.93) 
1.3582*** 
(8.76) 
-0.6111*** 
(-4.46) 0.02 
JP 0.8652*** (89.77) 
-0.1078 
(-0.44) 
5.4743*** 
(6.54) 0.03 
KR 1.2746*** (102.57) 
1.1097*** 
(15.81) 
-0.3517*** 
(-10.46) 0.05 
TW 0.9577*** (68.52) 
1.9134*** 
(3.87) 
9.7340*** 
(3.16) 0.04 
ID 1.3527*** (54.93) 
1.0686*** 
(18.24) 
-0.1484*** 
(-9.58) 0.09 
MY 0.9103*** (73.54) 
1.2815*** 
(8.09) 
1.8795*** 
(8.50) 0.12 
SG 0.9283*** (93.11) 
0.8486*** 
(18.93) 
-0.1360*** 
(-6.57) 0.08 
TH 1.3725*** (91.88) 
1.8072*** 
(6.42) 
-0.4135 
(-1.13) 0.02 
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Table 3: Estimates of CSAD for industrial stocks with both return variables and trading volume variables 
 
This table reports the regression results of equation (6), which is developed from equation (4) with trading volume variables incorporated: 
                            ttmtmtmtmtmt VVRRRCSAD εγγγγγγ ++++++= ,
2
5,4,
2
3,2,10 ||||       (6) 
where t,mR  is the value of an equally weighted realized return of all industry indexes on day t and 2 ,tmR is the squared term. t,mV  is detrended trading 
volume at time t for market i, (i = AU, FR, …and TH); the Hodrick-Prescott filter is used as the detrend filter. 
tmV ,  is the absolute term of tmV ,  and 
2
,tm
V is the squared term of tmV , . Panel A presents OLS regression results of CSAD on market return, absolute market return, market return squared term, 
absolute term of excess trading volume and excess market trading volume squared term, and panel B presents the regression results of the same model 
on periods where only excess trading volume is positive. AU, FR, GR, UK, US, AR, BR, CL, MX, CH, HK, JP, KR, TW, ID, MY, SG and TH denote 
the markets for  Australia, France, Germany, the United Kingdom, the United States, Argentina, Brazil, Chile, Mexico, China, Hong Kong, Japan, South 
Korea, Taiwan, Indonesia, Malaysia, Singapore and Thailand, respectively. The data range is from 4/25/1989 to 4/24/2009 for markets in Germany, the 
United Kingdom, the United States, Japan, South Korea, Australia, France, Hong Kong, Malaysia and Singapore; because of data availability problems, 
the starting date for Argentina is  7/28/1993, for Brazil, 7/5/1994, for Chile,  7/5/1989, for Mexico,  6/19/1991, for China, 8/12/1996, for Taiwan,  
7/4/1989,  for Indonesia, 6/16/92, and for Thailand,  9/3/1990. 2R  is the adjusted R-squared. The numbers in the parentheses are t-statistics.  ***, **, and * 
denote significance at the 1%, 5%, and 10% levels, respectively. 
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Panel A. OLS regression results of CSAD on market return, absolute market return, market return squared term, absolute term of excess trading volume 
and excess market trading volume squared term.  
Regions Market Constant Rm,t |Rm,t| Rm,t2 |Vm,t| Vm,t2 2R  
Advanced 
Markets 
AU 0.7188*** (56.67) 
-0.0031 
(-0.41) 
0.3828*** 
(14.58) 
-0.0126** 
(-2.00) 
0.4205*** 
(7.34) 
-0.1660*** 
(-4.75) 0.30 
FR 0.8033*** (58.00) 
0.0321*** 
(5.09) 
0.4799*** 
(22.45) 
-0.0208*** 
(-4.78) 
1.8983*** 
(7.78) 
-6.3332*** 
(-5.81) 0.39 
GR 0.6524*** (46.24) 
0.0382*** 
(5.07) 
0.5827*** 
(28.19) 
-0.0256*** 
(-7.57) 
0.9451** 
(2.52) 
-0.7395** 
(-2.11) 0.45 
UK 0.6262*** (53.07) 
0.0298*** 
(4.60) 
0.4532*** 
(21.22) 
-0.0210*** 
(-4.44) 
0.2584*** 
(8.33) 
0.0185 
(0.73) 0.41 
US 0.6664*** (60.44) 
0.0168*** 
(2.65) 
0.2206*** 
(10.07) 
-0.0021 
(-0.22) 
3.3314*** 
(12.13) 
3.4277 
(1.55) 0.29 
Latin 
American 
Markets 
AR 0.8122*** (36.04) 
0.0521*** 
(4.26) 
0.4635*** 
(12.46) 
0.0099 
(0.97) 
0.3443* 
(1.94) 
-0.0769 
(-0.43) 0.49 
BR 0.9939*** (23.24) 
-0.0066 
(-0.27) 
0.2593*** 
(2.64) 
0.0402 
(1.40) 
2.0360*** 
(3.32) 
27.8043* 
(1.77) 0.46 
CL 0.6041*** (21.39) 
0.0476** 
(2.37) 
0.4343*** 
(4.76) 
0.0935** 
(2.37) 
-0.4848 
(-0.22) 
-7.1994 
(-0.63) 0.55 
MX 0.6121*** (29.95) 
0.0378** 
(2.26) 
0.4686*** 
(7.45) 
0.0287 
(1.11) 
0.3884*** 
(2.94) 
-0.1092** 
(-2.24) 0.53 
Asian 
Markets 
CH 1.1816*** (37.69) 
0.0238*** 
(3.07) 
0.3198*** 
(10.99) 
-0.0061 
(-1.29) 
0.0158*** 
(8.82) 
0.0000 
(-0.41) 0.40 
HK 0.9442*** (40.79) 
0.0439*** 
(4.50) 
0.4324*** 
(13.22) 
-0.0031 
(-0.56) 
0.7940*** 
(5.79) 
-0.5022*** 
(-5.29) 0.42 
JP 0.6643*** (46.74) 
0.0145*** 
(3.12) 
0.2890*** 
(21.83) 
-0.0120*** 
(-5.15) 
13.2187*** 
(8.76) 
9.0073 
(0.13) 0.32 
KR 0.9735*** (43.10) 
0.0053 
(0.78) 
0.4087*** 
(19.14) 
-0.0209*** 
(-5.99) 
2.1628*** 
(3.57) 
-2.1594 
(-0.83) 0.29 
TW 0.7137*** (34.36) 
-0.0036 
(-0.66) 
0.4268*** 
(16.82) 
-0.0603*** 
(-9.83) 
2.1578*** 
(9.11) 
6.5212*** 
(3.47) 0.27 
ID 0.8958*** (29.19) 
0.0461*** 
(3.79) 
0.8045*** 
(21.90) 
-0.0255*** 
(-4.16) 
0.1612 
(0.34) 
3.4874** 
(2.27) 0.50 
MY 0.6593*** (44.62) 
0.0181 
(1.56) 
0.4888*** 
(20.51) 
-0.0131*** 
(-5.43) 
0.3382*** 
(2.95) 
0.4358 
(0.90) 0.53 
SG 0.7761*** (57.16) 
0.0115 
(1.65) 
0.4141*** 
(21.72) 
-0.0137*** 
(-3.02) 
0.2579*** 
(5.66) 
-0.0015 
(-0.06) 0.42 
TH 0.9166*** (46.53) 
0.0230** 
(2.15) 
0.5979*** 
(20.92) 
-0.0307*** 
(-4.39) 
1.3575*** 
(4.87) 
-0.8581** 
(-1.97) 0.41 
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Table 3 (continued)  
 Panel B. Test for joint significant of γ4=γ5=0 
(excess trading volume variables) 
Countries F-test P-value Chi-square P-value 
US 74.4585 0.0000 148.9170 0.0000 
AU 26.9379 0.0000 53.8757 0.0000 
FR 33.5892 0.0000 67.1784 0.0000 
GR 3.7931 0.0226 7.5862 0.0225 
UK 36.2607 0.0000 72.5213 0.0000 
AR 1.8754 0.1534 3.7508 0.1533 
BR 12.9368 0.0000 25.8736 0.0000 
CL 11.5739 0.0000 23.1479 0.0000 
MX 4.3212 0.0133 8.6424 0.0133 
CH 46.1572 0.0000 92.3144 0.0000 
HK 19.0335 0.0000 38.0669 0.0000 
JP 56.8008 0.0000 113.6015 0.0000 
KR 8.4561 0.0002 16.9122 0.0002 
TW 69.6914 0.0000 139.3828 0.0000 
ID 4.5825 0.0103 9.1650 0.0102 
MY 5.6629 0.0035 11.3259 0.0035 
SG 18.1203 0.0000 36.2406 0.0000 
TH 12.6030 0.0000 25.2060 0.0000 
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Table 4: Estimates of CSAD dispersion for industrial stocks with return variables, volume variables, and US factors 
 
This table reports the regression results of equation (7), which is developed from equation (6) with trading volume variables incorporated: 
            tｕｓttｕstmtmtmtmtmt RCSADVVRRRCSAD εγγγγγγγγ ++++++++= −− 1
2
71,6,
2
5,4,
2
3,2,10 ||||       (7) 
where t,mR  is the value of an equally weighted realized return of all industry indexes on day t and 2 ,tmR is the squared term. t,mV  is detrended excess 
trading volume at time t for market i, (i = AU, FR, …and TH), Hodrick-Prescott filter is used as the detrend filter. 
tmV ,  is absolute term of tmV ,  and 
2
,tm
V is squared term of tmV , . Panel A presents OLS regression results of CSAD on market return, absolute market return, market return squared term, 
absolute term of excess trading volume and excess market trading volume squared term. Panel B presents tests for joint significant of γ6=γ7=0. AU, FR, 
GR, UK, US, AR, BR, CL, MX, CH, HK, JP, KR, TW, ID, MY, SG and TH denote the markets for  Australia, France, Germany, the United Kingdom, 
the United States, Argentina, Brazil, Chile, Mexico, China, Hong Kong, Japan, South Korea, Taiwan, Indonesia, Malaysia, Singapore and Thailand, 
respectively. The data range is from 4/25/1989 to 4/24/2009 for markets in Germany, the United Kingdom, the United States, Japan, South Korea, 
Australia, France, Hong Kong, Malaysia and Singapore; because of data availability problems, the starting date for Argentina is  7/28/1993, for Brazil, 
7/5/1994, for Chile,  7/5/1989, for Mexico,  6/19/1991, for China, 8/12/1996, for Taiwan,  7/4/1989,  for Indonesia, 6/16/92, and for Thailand,  9/3/1990.
2R  is the adjusted R-squared. The numbers in the parentheses are t-statistics.  ***, **, and * denote significance at the 1%, 5%, and 10% levels, 
respectively.   
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Panel A. regression estimates of CSAD on market return, absolute market return, market return squared term, absolute term of excess trading volume 
and excess market trading volume squared term. 
Regions Market Constant Rm,t |Rm,t| Rm,t2 |Vm,t| Vm,t2 CSADus,t-1 Rus,m,t-12 2R  
Advanced 
Markets 
AU 0.4371*** (32.39) 
-0.0026 
(-0.40) 
0.2897*** 
(16.86) 
-0.0115* 
(-1.78) 
0.2912*** 
(8.20) 
-0.1099*** 
(-5.24) 
0.3838*** 
(23.31) 
0.0041** 
(2.52) 0.47 
FR 0.4173*** (19.10) 
0.0280*** 
(4.37) 
0.4058*** 
(21.06) 
-0.0206*** 
(-4.04) 
1.2748*** 
(6.65) 
-3.3701*** 
(-5.05) 
0.5198*** 
(19.37) 
-0.0089*** 
(-5.00) 0.55 
GR 0.3024*** (17.63) 
0.0365*** 
(5.57) 
0.4874*** 
(29.93) 
-0.0224*** 
(-11.24) 
0.5842** 
(2.49) 
-0.4521** 
(-2.02) 
0.4761*** 
(19.42) 
-0.0008 
(-0.26) 0.61 
UK 0.2400*** (11.61) 
0.0275*** 
(4.89) 
0.3674*** 
(22.80) 
-0.0234*** 
(-5.80) 
0.1617*** 
(7.39) 
0.0329 
(1.55) 
0.5191*** 
(19.83) 
-0.0022 
(-1.25) 0.61 
US 0.6664*** (60.44) 
0.0168*** 
(2.65) 
0.2206*** 
(10.07) 
-0.0021 
(-0.22) 
3.3314*** 
(12.13) 
3.4277 
(1.55)   0.29 
Latin 
American 
Markets 
AR 0.6361*** (21.21) 
0.0571*** 
(4.78) 
0.4523*** 
(12.27) 
0.0109 
(1.07) 
0.2472 
(1.43) 
-0.0233 
(-0.13) 
0.2076*** 
(6.97) 
0.0001 
(0.05) 0.50 
BR 0.7158*** (16.01) 
-0.0068 
(-0.27) 
0.2284*** 
(2.63) 
0.0487* 
(1.66) 
1.2781** 
(2.26) 
28.4438** 
(1.96) 
0.3506*** 
(9.51) 
-0.0254** 
(-2.49) 0.51 
CL 0.5511*** (19.30) 
0.0430** 
(2.21) 
0.4381*** 
(5.33) 
0.0975*** 
(2.75) 
-0.8178 
(-0.39) 
-6.1568 
(-0.55) 
0.0786*** 
(3.60) 
-0.0154*** 
(-2.95) 0.56 
MX 0.3791*** (14.86) 
0.0433*** 
(2.81) 
0.4203*** 
(6.66) 
0.0348 
(1.24) 
0.2355* 
(1.69) 
-0.0340 
(-0.82) 
0.3120*** 
(13.19) 
-0.0085** 
(-2.16) 0.57 
Asian 
Markets 
CH 0.9817*** (24.06) 
0.0223*** 
(2.88) 
0.3025*** 
(10.31) 
-0.0053 
(-1.08) 
0.0161*** 
(9.09) 
0.0000 
(-0.80) 
0.2516*** 
(6.88) 
-0.0061* 
(-1.95) 0.41 
HK 0.6231*** (17.80) 
0.0402*** 
(4.07) 
0.3904*** 
(13.05) 
-0.0003 
(-0.05) 
0.7253*** 
(5.62) 
-0.4450*** 
(-4.84) 
0.4376*** 
(10.79) 
-0.0131*** 
(-2.68) 0.46 
JP 0.3583*** (16.65) 
0.0121*** 
(2.90) 
0.2578*** 
(21.93) 
-0.0116*** 
(-5.35) 
10.7225*** 
(8.58) 
2.5373 
(0.04) 
0.3933*** 
(14.66) 
-0.0065*** 
(-3.36) 0.44 
KR 0.6795*** (19.37) 
0.0027 
(0.40) 
0.3827*** 
(17.82) 
-0.0206*** 
(-5.76) 
2.0867*** 
(3.57) 
-4.1483 
(-1.51) 
0.3935*** 
(9.38) 
-0.0061 
(-1.50) 0.33 
TW 0.5378*** (21.14) 
-0.0024 
(-0.45) 
0.4120*** 
(16.24) 
-0.0593*** 
(-9.65) 
2.0318*** 
(8.69) 
6.2120*** 
(3.43) 
0.2225*** 
(9.40) 
-0.0016 
(-0.64) 0.30 
ID 0.6740*** (13.76) 
0.0465*** 
(3.78) 
0.7829*** 
(21.82) 
-0.0240*** 
(-3.97) 
0.2388 
(0.50) 
2.9983** 
(2.03) 
0.2977*** 
(5.87) 
-0.0128** 
(-2.34) 0.51 
MY 0.5934*** (22.52) 
0.0156 
(1.36) 
0.4842*** 
(20.84) 
-0.0127*** 
(-5.23) 
0.3514*** 
(3.05) 
0.4178 
(0.86) 
0.0919*** 
(3.94) 
-0.0073*** 
(-3.78) 0.53 
SG 0.5177*** (23.13) 
0.0130* 
(1.89) 
0.3601*** 
(19.41) 
-0.0102** 
(-2.02) 
0.2114*** 
(5.85) 
-0.0183 
(-0.85) 
0.3495*** 
(13.20) 
-0.0001 
(-0.02) 0.49 
TH 0.7914*** (24.30) 
0.0211** 
(1.97) 
0.5874*** 
(20.63) 
-0.0297*** 
(-4.26) 
1.4181*** 
(5.03) 
-0.9531** 
(-2.21) 
0.1669*** 
(4.75) 
-0.0080*** 
(-3.49) 0.41 
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Table 4 (continued)  
Panel B. Test for joint significant of γ6=γ7=0  
(excess trading volume variables) 
Countries F-test P-value Chi-square P-value 
AU 304.7549 0.0000 609.5098 0.0000 
FR 200.3201 0.0000 400.6401 0.0000 
GR 247.2593 0.0000 494.5185 0.0000 
UK 212.0585 0.0000 424.1169 0.0000 
AR 26.6642 0.0000 53.3285 0.0000 
BR 46.7565 0.0000 93.5130 0.0000 
CL 7.7464 0.0004 15.4929 0.0004 
MX 88.5653 0.0000 177.1306 0.0000 
CH 24.6087 0.0000 49.2174 0.0000 
HK 65.3521 0.0000 130.7043 0.0000 
JP 126.9664 0.0000 253.9328 0.0000 
KR 49.2133 0.0000 98.4265 0.0000 
TW 47.9940 0.0000 95.9881 0.0000 
ID 17.2531 0.0000 34.5062 0.0000 
MY 9.5905 0.0001 19.1809 0.0001 
SG 89.6733 0.0000 179.3465 0.0000 
TH 11.9319 0.0000 23.8638 0.0000 
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Table 5: Estimates of CSAD dispersion for industrial stocks with return variables, volume variables, US factors and 
interest rate change variables 
 
Panel A reports the estimates of equation (8), which is extended from equation (7) by adding US CSAD and U.S. market return squared as incremental 
variables.   
tFedtmｕｓttｕstmtmtmtmtmt IiRCSADVVRRRCSAD εγγγγγγγγγγ ++∆++++++++= −− 9,81
2
71,6,
2
5,4,
2
3,2,10 ||||      (8) 
where t,mR  is the value of an equally weighted realized return of all industry indexes on day t and 
2
,tmR is the squared term. t,mV  is detrended excess 
trading volume at time t for market i, (i = AU, FR, …and TH); the Hodrick-Prescott filter is used as the detrend filter. 
tmV ,  is the absolute term of tmV ,  
and 2
,tm
V is the squared term of tmV , . CSADus,t-1 is one lag of US CSAD and 
2
1, −tusR is one lag of U.S. market return. ΔIm,t is the change in the three-
month interest rate in a given market. Dfed is a dummy variable, which equals one when the U.S. Federal Reserve changes its target rate and zero 
otherwise. Panel B tests the restriction of γ8=γ9=0.  
AU, FR, GR, UK, US, AR, BR, CL, MX, CH, HK, JP, KR, TW, ID, MY, SG and TH denote the markets for  Australia, France, Germany, the United 
Kingdom, the United States, Argentina, Brazil, Chile, Mexico, China, Hong Kong, Japan, South Korea, Taiwan, Indonesia, Malaysia, Singapore and 
Thailand, respectively. The data range is from 4/25/1989 to 4/24/2009 for markets in Germany, the United Kingdom, the United States, Japan, South 
Korea, Australia, France, Hong Kong, Malaysia and Singapore; because of data availability problems, the starting date for Argentina is  7/28/1993, for 
Brazil, 7/5/1994, for Chile,  7/5/1989, for Mexico,  6/19/1991, for China, 8/12/1996, for Taiwan,  7/4/1989,  for Indonesia, 6/16/92, and for Thailand,  
9/3/1990. 2R  is the adjusted R-squared. The numbers in the parentheses are t-statistics.  ***, **, and * denote significance at the 1%, 5%, and 10% levels, 
respectively.   
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Panel A. OLS regression results of CSAD on market return, absolute market return, market return squared term, absolute term of excess trading volume 
excess market trading volume  squared term, US CSAD and U.S. market return squared term. 
Regions Market Constant Rm,t |Rm,t| Rm,t2 |Vm,t| Vm,t2 CSADus,t-1 Rus,m,t-12 Δim,t IFed 2R  
Advanced 
Markets 
AU 0.4367*** (22.90) 
-0.0024 
(-0.32) 
0.2893*** 
(15.22) 
-0.0114* 
(-1.68) 
0.2923*** 
(6.96) 
-0.1104*** 
(-4.92) 
0.3846*** 
(17.48) 
0.0041** 
(2.08) 
0.0569 
(1.02) 
-0.0212 
(-0.56) 0.47 
FR 0.4192*** (19.13) 
0.0285*** 
(4.41) 
0.4052*** 
(20.88) 
-0.0207*** 
(-3.99) 
1.2888*** 
(6.69) 
-3.4167*** 
(-5.07) 
0.5195*** 
(19.40) 
-0.0088*** 
(-4.96) 
0.0655 
(1.34) 
-0.0241 
(-0.57) 0.55 
GR 0.3040*** (17.57) 
0.0363*** 
(5.55) 
0.4865*** 
(29.86) 
-0.0223*** 
(-11.16) 
0.5822** 
(2.47) 
-0.4509** 
(-2.01) 
0.4754*** 
(19.33) 
-0.0008 
(-0.27) 
-0.1206 
(-0.70) 
-0.0094 
(-0.25) 0.61 
UK 0.2414*** (11.74) 
0.0268*** 
(4.77) 
0.3681*** 
(22.78) 
-0.0237*** 
(-5.92) 
0.1623*** 
(7.43) 
0.0327 
(1.53) 
0.5185*** 
(19.95) 
-0.0023 
(-1.31) 
-0.1637** 
(-2.41) 
-0.0498 
(-1.58) 0.61 
US 0.6660*** (60.35) 
0.0174*** 
(2.71) 
0.2201*** 
(10.34) 
-0.0024 
(-0.26) 
3.3877*** 
(12.21) 
3.2489 
(1.44)   
-0.1362 
(-1.25) 
0.0783 
(1.56) 0.29 
Latin 
American 
Markets 
AR 0.6359*** (21.19) 
0.0572*** 
(4.78) 
0.4522*** 
(12.27) 
0.0110 
(1.07) 
0.2468 
(1.43) 
-0.0234 
(-0.13) 
0.2084*** 
(6.99) 
0.0002 
(0.05) 
-0.0003 
(-0.14) 
-0.0361 
(-0.53) 0.50 
BR 0.6877*** (21.75) 
-0.0008 
(-0.05) 
0.3202*** 
(6.56) 
0.0054 
(0.26) 
1.8958*** 
(4.49) 
8.2943 
(0.75) 
0.3082*** 
(7.69) 
-0.0074 
(-0.89) 
0.0028 
(0.52) 
0.1865*** 
(2.71) 0.44 
CL 0.5010*** (17.64) 
0.0443* 
(1.76) 
0.3683*** 
(4.64) 
0.1086*** 
(3.30) 
0.1348 
(0.06) 
-9.8950 
(-0.81) 
0.1146*** 
(4.95) 
-0.0153*** 
(-2.78) 
0.1219 
(0.33) 
0.0999 
(1.17) 0.59 
MX 0.3788*** (14.86) 
0.0435*** 
(2.82) 
0.4200*** 
(6.66) 
0.0348 
(1.24) 
0.2347* 
(1.69) 
-0.0335 
(-0.81) 
0.3125*** 
(13.32) 
-0.0085** 
(-2.15) 
0.0016 
(0.11) 
-0.0085 
(-0.18) 0.57 
Asian 
Markets 
CH 0.9807*** (24.34) 
0.0234*** 
(3.02) 
0.3005*** 
(10.34) 
-0.0049 
(-1.01) 
0.0162*** 
(9.15) 
0.0000 
(-0.85) 
0.2578*** 
(7.18) 
-0.0061** 
(-2.00) 
0.4529** 
(2.04) 
-0.2505*** 
(-2.97) 0.41 
HK 0.6244*** (17.88) 
0.0412*** 
(3.99) 
0.3915*** 
(13.09) 
-0.0002 
(-0.04) 
0.7156*** 
(5.42) 
-0.4422*** 
(-4.78) 
0.4372*** 
(10.80) 
-0.0131*** 
(-2.68) 
0.0092 
(0.24) 
-0.0820 
(-1.16) 0.46 
JP 0.3583*** (16.69) 
0.0123*** 
(2.96) 
0.2578*** 
(21.99) 
-0.0115*** 
(-5.39) 
10.7473*** 
(8.61) 
2.8510 
(0.05) 
0.3940*** 
(14.76) 
-0.0065*** 
(-3.37) 
-0.0060 
(-0.02) 
-0.0377 
(-0.95) 0.44 
KR 0.8010*** (23.21) 
0.0018 
(0.26) 
0.3751*** 
(17.47) 
-0.0198*** 
(-5.51) 
2.3926*** 
(4.20) 
-6.8355*** 
(-2.69) 
0.3472*** 
(8.41) 
-0.0047 
(-1.21) 
-0.1388* 
(-1.79) 
-0.0914 
(-1.27) 0.33 
TW 0.5390*** (21.21) 
-0.0026 
(-0.48) 
0.4107*** 
(16.22) 
-0.0592*** 
(-9.64) 
2.0426*** 
(8.73) 
6.1745*** 
(3.41) 
0.2238*** 
(9.56) 
-0.0016 
(-0.63) 
-0.2576** 
(-2.34) 
-0.1009 
(-1.44) 0.30 
ID 0.6738*** (13.82) 
0.0475*** 
(3.85) 
0.7826*** 
(21.82) 
-0.0239*** 
(-3.97) 
0.2452 
(0.52) 
2.9762** 
(2.01) 
0.3018*** 
(5.99) 
-0.0128** 
(-2.33) 
-0.0080 
(-0.19) 
-0.2353** 
(-2.18) 0.51 
MY 0.5949*** (22.25) 
0.0158 
(1.39) 
0.4844*** 
(21.12) 
-0.0128*** 
(-5.09) 
0.3606*** 
(3.13) 
0.3945 
(0.82) 
0.0935*** 
(3.93) 
-0.0073*** 
(-3.81) 
-0.0644 
(-0.36) 
-0.1469*** 
(-4.42) 0.53 
SG 0.5193*** (23.17) 
0.0134* 
(1.93) 
0.3605*** 
(19.42) 
-0.0103** 
(-2.03) 
0.2118*** 
(5.86) 
-0.0186 
(-0.87) 
0.3485*** 
(13.24) 
0.0000 
(-0.01) 
0.0273 
(0.52) 
-0.0220 
(-0.40) 0.49 
TH 0.7909*** (24.49) 
0.0251** 
(2.28) 
0.5775*** 
(21.16) 
-0.0266*** 
(-3.90) 
1.3875*** 
(4.92) 
-0.9677** 
(-2.28) 
0.1716*** 
(4.89) 
-0.0078*** 
(-3.55) 
-0.2676 
(-1.40) 
-0.1330** 
(-2.18) 0.41 
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Panel B. Test for joint significance of γ8=γ9=0  
(excess trading volume variables) 
Countries F-test P-value Chi-square P-value 
US 1.3447 0.2607 2.6895 0.2606 
AU 0.7345 0.4798 1.4690 0.4797 
FR 1.0821 0.3389 2.1643 0.3389 
GR 0.2833 0.7533 0.5666 0.7533 
UK  3.9255** 0.0198    7.8510** 0.0197 
AR 0.1447 0.8653 0.2894 0.8653 
BR 3.7605** 0.0234 7.5210** 0.0233 
CL 0.7018 0.4958 1.4036 0.4957 
MX 0.0233 0.9769 0.0466 0.9769 
CH   6.4388*** 0.0016 12.8776*** 0.0016 
HK 0.7179 0.4878 1.4358 0.4878 
JP 0.4541 0.6350 0.9082 0.6350 
KR 2.4097* 0.0900 4.8193* 0.0898 
TW 3.6204* 0.0268 7.2409* 0.0268 
ID 2.3957* 0.0912 4.7914* 0.0911 
MY   9.8911*** 0.0001 19.7821*** 0.0001 
SG   0.2181 0.8041 0.4362 0.8040 
TH 3.4791** 0.0309 6.9582** 0.0308 
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Table 6: Estimates of CSAD on market return, market return squared term, absolute term of excess trading volume, 
excess market trading volume squared term, US CSAD, and US market return under up- and down-markets 
 
Panel A of this table reports the regression results of equation (9) to test different herding behavior between up markets and down markets.  The 
equation is: 
t1ｕｓt
2
81t,ｕs7t,m
2
4t,m
2
3t,m2t,m10t RCSADDRR)D1(DRR)D1(CSAD εγγγγγγγ ++++−++−+= −−      (9) 
where tmR ,  is the value of an equally weighted realized return of all industry indexes on day t and 
2
,tmR is the squared term. CSADus,t-1 is one lag of US 
CSAD and 2 1, −tusR is one lag of US market return. D is a dummy variable that equals one when market return is negative and zero otherwise. Panel B 
presents statistics for testing the restriction of γ3=γ,  which is used to examine the equality of herding coefficients (Rm2) between up markets (γ3) and 
down markets (γ4), AU, FR, GR, UK, US, AR, BR, CL, MX, CH, HK, JP, KR, TW, ID, MY, SG and TH denote the markets for  Australia, France, 
Germany, the United Kingdom, the United States, Argentina, Brazil, Chile, Mexico, China, Hong Kong, Japan, South Korea, Taiwan, Indonesia, 
Malaysia, Singapore and Thailand, respectively. The data range is from 4/25/1989 to 4/24/2009 for markets in Germany, the United Kingdom, the 
United States, Japan, Korea, Australia, France, Hong Kong, Malaysia and Singapore; because of data availability problems, the starting date for 
Argentina is  7/28/1993, for Brazil, 7/5/1994, for Chile,  7/5/1989, for Mexico, 6/19/1991, for China, 8/12/1996, for Taiwan,  7/4/1989,  for Indonesia, 
6/16/92, and for Thailand,  9/3/1990. 2R  is the adjusted R2. The numbers in the parentheses are t-statistics. ***, **, * denotes that the coefficient is 
significant at the 1%, 5%, and 10% level, respectively.   
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Panel A:  Regression estimates of herding equation between up markets and down markets.   
Regions Market Constant (1-D)Rm,t DRm,t (1-D)Rm,t2 DRm,t2 CSADus,t-1 Rus,m,t-12 2R  
Advanced 
Markets 
AU 0.4210*** (22.57) 
0.2854*** 
(16.29) 
-0.3023*** 
(-13.88) 
-0.0053 
(-0.90) 
-0.0128 
(-1.63) 
0.3945*** 
(17.60) 
0.0040* 
(1.87) 0.46 
FR 0.3983*** (18.69) 
0.4415*** 
(20.22) 
-0.3904*** 
(-19.23) 
-0.0196*** 
(-2.65) 
-0.0210*** 
(-4.38) 
0.5284*** 
(19.76) 
-0.0085*** 
(-4.74) 0.54 
GR 0.2978*** (16.95) 
0.5292*** 
(28.98) 
-0.4523*** 
(-26.79) 
-0.0236*** 
(-8.04) 
-0.0220*** 
(-9.48) 
0.4780*** 
(19.11) 
-0.0007 
(-0.24) 0.60 
HK 0.5785*** (18.54) 
0.5074*** 
(20.00) 
-0.3437*** 
(-13.29) 
-0.0143*** 
(-2.96) 
0.0035 
(0.88) 
0.4486*** 
(11.29) 
-0.0132*** 
(-2.75) 0.45 
JP 0.3440*** (16.83) 
0.3025*** 
(24.37) 
-0.2248*** 
(-16.57) 
-0.0164*** 
(-7.68) 
-0.0024 
(-0.94) 
0.4002*** 
(15.21) 
-0.0054*** 
(-2.87) 0.42 
UK 0.2522*** (42.36) 
0.6231*** 
(23.30) 
-0.7135*** 
(-27.94) 
-0.0882*** 
(-4.50) 
-0.0942*** 
(-14.18) 
0.0129** 
(2.51) 
-0.0016*** 
(-4.03) 0.64 
US 0.6364*** (56.28) 
0.3179*** 
(15.77) 
-0.2820*** 
(-15.55) 
-0.0027 
(-0.62) 
-0.0005 
(-0.16)   0.35 
Latin 
American 
Markets 
AR 0.6196*** (22.54) 
0.4973*** 
(14.87) 
-0.4523*** 
(-16.35) 
0.0189** 
(2.06) 
-0.0031 
(-0.47) 
0.2096*** 
(7.11) 
0.0007 
(0.22) 0.50 
BR 0.6819*** (17.58) 
0.4056*** 
(4.94) 
-0.1921** 
(-2.23) 
0.0452 
(1.56) 
0.0885*** 
(3.57) 
0.3349*** 
(8.30) 
-0.0358*** 
(-3.95) 0.59 
CL 0.5366*** (21.02) 
0.4801*** 
(6.51) 
-0.5105*** 
(-6.39) 
0.1023*** 
(3.00) 
0.0463 
(1.07) 
0.0766*** 
(3.48) 
-0.0151*** 
(-2.78) 0.56 
MX 0.3721*** (14.18) 
0.4411*** 
(5.27) 
-0.4223*** 
(-10.19) 
0.0473 
(1.16) 
0.0185 
(1.03) 
0.3145*** 
(12.79) 
-0.0087** 
(-2.35) 0.58 
Asian 
Markets 
CH 0.9057*** (22.77) 
0.4000*** 
(15.71) 
-0.2915*** 
(-8.30) 
-0.0098*** 
(-2.79) 
-0.0031 
(-0.48) 
0.2669*** 
(6.29) 
-0.0073** 
(-2.11) 0.36 
KR 0.6659*** (19.40) 
0.4171*** 
(16.36) 
-0.3583*** 
(-16.45) 
-0.0266*** 
(-5.01) 
-0.0154*** 
(-4.62) 
0.3985*** 
(9.75) 
-0.0060 
(-1.48) 0.33 
TW 0.5906*** (20.57) 
0.3926*** 
(12.76) 
-0.3557*** 
(-11.81) 
-0.0436*** 
(-6.16) 
-0.0386*** 
(-5.57) 
0.2040*** 
(7.66) 
-0.0018 
(-0.63) 0.21 
ID 0.6599*** (14.25) 
0.8886*** 
(24.81) 
-0.7140*** 
(-19.32) 
-0.0351*** 
(-4.73) 
-0.0179*** 
(-2.99) 
0.3126*** 
(6.24) 
-0.0131** 
(-2.39) 0.50 
MY 0.5859*** (21.54) 
0.5251*** 
(19.41) 
-0.4444*** 
(-16.66) 
-0.0125*** 
(-8.37) 
-0.0065*** 
(-3.37) 
0.0974*** 
(4.47) 
-0.0063*** 
(-3.12) 0.62 
SG 0.4944*** (21.79) 
0.3878*** 
(24.59) 
-0.3671*** 
(-16.24) 
-0.0068** 
(-2.12) 
-0.0133* 
(-1.85) 
0.3577*** 
(12.99) 
0.0011 
(0.39) 0.48 
TH 0.7731*** (22.83) 
0.6546*** 
(16.43) 
-0.5558*** 
(-18.42) 
-0.0348*** 
(-2.92) 
-0.0246*** 
(-3.99) 
0.1573*** 
(4.46) 
-0.0063** 
(-2.20) 0.40 
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Panel B – Test equality of herding coefficients of Rm2 between up and down markets: γ3=γ4 
Countries 
Herding 
Coefficients for up 
market 
Herding 
Coefficients for 
down market 
Coefficients 
difference Chi-square P-value 
AU -0.0053 -0.0128 0.0075 0.9543 0.3286 
FR -0.0196*** -0.0210*** 0.0014 0.0388 0.8439 
GR -0.0236*** -0.0220*** -0.0016 0.2212 0.6381 
HK -0.0143*** 0.0035 -0.0178*** 9.4240 0.0021 
JP -0.0164*** -0.0024 -0.0140*** 21.4971 0.0000 
UK -0.0882*** -0.0942*** 0.0060 0.1386 0.7097 
US -0.0027 -0.0005 -0.0022 0.2224 0.6372 
AR 0.0189** -0.0031 0.0220** 4.8874 0.0271 
BR 0.0452 0.0885*** -0.0433 1.6422 0.2000 
CL 0.1023*** 0.0463 0.0560 1.4237 0.2328 
MX 0.0473 0.0185 0.0288 0.5755 0.4481 
CH -0.0098*** -0.0031 -0.0067 1.1438 0.2848 
KR -0.0266*** -0.0154*** -0.0112** 4.3726 0.0365 
TW -0.0436*** -0.0386*** -0.0050 0.3404 0.5596 
ID -0.0351*** -0.0179*** -0.0172* 3.7981 0.0513 
MY -0.0125*** -0.0065*** -0.0060** 5.5246 0.0188 
SG -0.0068** -0.0133* 0.0065 0.9169 0.3383 
TH -0.0348*** -0.0246*** -0.0102 0.8056 0.3694 
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Table 7: Estimates of CSAD for industrial stocks during Financial Crisis period 
 
This table reports the regression results of equation (10), which is developed from equation (7) with leading crisis market factors incorporated. The 
regression model is the following: 
                         tc,m,tc,m,t,tusus,ttmtmtmm,tm,tt εRγCSADγRγCSADγVVRγ||RγRγγCSAD ++++++++++= −−−
2
9811
2
716,
2
5,4
2
,3210 || γγ  (10) 
where t,mR  is the value of an equally weighted realized return of all industry indexes on day t and 2 ,tmR is the squared term. t,mV  is detrended trading 
volume at time t for market i, (i = AU, FR, …and TH); the Hodrick-Prescott filter is used as the detrend filter. 
tmV ,  is the absolute term of tmV ,  and 
2
,tm
V is the squared term of tmV , . CSADus,t-1 is one lag of US CSAD and 
2
1, −tusR is one lag of U.S. market return. For the Asian crisis period, Thailand 
market return squared and CSAD are, respectively, served as foreign variable in addition to the U.S. market. The sample included in the Asian crisis 
period is from 7/1/1997 to 12/31/1998. For the Mexican crisis period, Mexico market return squared and CSAD are, respectively, served as foreign 
variable in addition to the U.S. market. The sample included in the Mexican crisis period is from 12/22/1994 to 12/31/1995. For the Argentine crisis 
period, Argentina market return squared and CSAD are, respectively, served as foreign variable in addition to the U.S. market. The sample included in 
the Argentine crisis period is from 1/1/1999 to 12/31/1999. For the dot-com collapse, the U.S. market is the leading crisis market, so no CSADf,m.t and 
R2f,m,t terms are added. The sample included in the dot-com collapse is from 3/10/2000-3/10/2001. For the mortgage crisis period, the U.S. market is the 
leading crisis market, so no CSADf,m.t and R2f,m,t terms are added. The sample included in the mortgage crisis period is from 3/1/2008 to 3/31/2009. AU, 
FR, GR, UK, US, AR, BR, CL, MX, CH, HK, JP, KR, TW, ID, MY, SG and TH denote the markets for  Australia, France, Germany, the United 
Kingdom, the United States, Argentina, Brazil, Chile, Mexico, China, Hong Kong, Japan, South Korea, Taiwan, Indonesia, Malaysia, Singapore and 
Thailand, respectively.   
 
Panel A presents the regression results of equation (9) during each financial crisis period. 
Panel B tests equality of herding coefficients (Rm2) between tranquil periods and during each financial crisis period. 
Panel C tests equality of herding coefficients (Rm2) between each financial crisis period and a one year non-crisis period right before or after that crisis 
period. 
2R  is the adjusted R-squared. The numbers in the parentheses are t-statistics.  ***, **, and * denote significance at the 1%, 5%, and 10% levels, 
respectively. 
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  Panel A1 – Herding behavior  during the Asian crisis period, 7/1/1997-12/31/1998 
Countries Constant Rm,t |Rm,t| Rm,t2 |Vm,t| Vm,t2 CSADus,t-1 Rus,m,t-12 CSADth,t Rth,m,t2 2R  
TH 1.6856***    (9.55) 
 -0.0231 
  (-1.09) 
0.5354*** 
    (7.87) 
   -0.028*** 
    (-3.26) 
4.2029*** 
    (4.21) 
  -4.3829 
   (-1.07) 
 0.2824 
   (1.52) 
   -0.0184 
   (-1.11)   0.39 
US 0.7530*** (20.99) 
0.0136 
(1.20) 
0.1315*** 
(3.67) 
-0.0021 
(-0.28) 
7.4372*** 
(6.23) 
19.6258 
(1.13)   
0.0098 
(1.05) 
-0.0021** 
(-2.22) 0.44 
ID 1.3074*** (3.47) 
0.0291 
(1.25) 
0.5497*** 
(7.08) 
-0.0083 
(-1.05) 
8.2051*** 
(3.45) 
-9.8195 
(-1.65) 
0.7726*** 
(2.64) 
 -0.0437*** 
(-2.99) 
0.0781 
(1.44) 
-0.0052 
(-0.77) 0.58 
KR 1.1393*** (4.84) 
-0.0109 
(-0.53) 
0.3460*** 
(4.32) 
 -0.0258*** 
(-3.78) 
1.2256*** 
(3.74) 
-0.1705 
(-0.29) 
0.1651 
(0.96) 
-0.0144 
(-1.04) 
0.0840 
(1.42) 
-0.0016 
(-0.30) 0.31 
MY 1.0350***     (6.84) 
   0.0117 
   (0.93) 
0.4595*** 
(11.94) 
   -0.012*** 
     (-3.72) 
1.0492*** 
   (3.40) 
  -0.4106 
   (-0.80) 
0.0045 
   (0.03) 
    0.0056 
    (0.44) 
   0.074** 
    (2.15) 
  -0.009*** 
    (-3.12) 0.60 
SG 0.8750*** (8.54) 
-0.0042 
(-0.25) 
0.2504*** 
(5.79) 
0.0036 
(0.74) 
0.3689*** 
(2.69) 
-0.1919 
(-1.58) 
0.2608** 
(2.55) 
-0.0087 
(-0.83) 
  0.091*** 
(4.17) 
 -0.006*** 
(-2.88) 0.51 
Panel A2 – Herding behavior during the Mexican crisis period, 12/22/1994-12/31/1995 
Countries Constant Rm,t |Rm,t| Rm,t2 |Vm,t| Vm,t2 CSADus,t-1 Rus,m,t-12 CSADmx,t Rmx,m,t2 2R  
MX 0.7979*** (5.76) 
0.0343* 
(1.68) 
0.5527*** 
(6.02) 
 -0.0460* 
(-1.96) 
1.0531** 
(2.30) 
-1.0562 
(-1.57) 
0.1211 
(0.73) 
-0.0611 
(-1.12)   0.49 
US 0.5580*** (14.82) 
-0.0008 
(-0.04) 
0.4741*** 
(4.77) 
-0.2607*** 
(-3.43) 
5.0351*** 
(7.21) 
-1.9285 
(-0.11)   
0.0162 
(0.83) 
-0.0045 
(-1.39) 0.31 
AR 0.8033***    (4.66) 
 0.0059 
   (0.32) 
0.3269*** 
   (4.64) 
  0.0450*** 
    (3.74) 
0.3307 
    (0.92) 
   0.5710 
   (0.76) 
  -0.2174 
   (-1.03) 
   0.0854 
   (0.86) 
  0.1719** 
   (2.23) 
 -0.028** 
(-2.15) 0.67 
BR 0.6474*** (4.29) 
-0.0476 
(-0.93) 
0.1674 
(1.03) 
0.1085*** 
(5.36)   
0.1142 
(0.48) 
-0.1488* 
(-1.87) 
0.1502 
(1.55) 
-0.0190 
(-1.21) 0.79 
CL 0.7034*** (3.85) 
-0.0527 
(-0.58) 
-0.0192 
(-0.11) 
0.1746*** 
(11.76) 
0.1799 
(0.18) 
-9.9613 
(-1.32) 
0.3319 
(1.52) 
-0.0513 
(-0.64) 
0.0096 
(0.13) 
-0.0110 
(-0.76) 0.85 
Panel A3 – Herding behavior during the Argentine crisis period, 1/1/1999-12/31/1999 
Countries Constant Rm,t |Rm,t| Rm,t2 |Vm,t| Vm,t2 CSADus,t-1 Rus,m,t-12 CSADar,t-1 Rar,m,t2  2R  
AR 0.7156*** (5.69) 
0.0615 
(1.56) 
0.6813*** 
(4.56) 
-0.0388** 
(-2.35) 
0.8225* 
(1.68) 
-2.0065*** 
(-2.86) 
0.0557 
(0.62) 
0.0291 
  (1.02)    0.47 
US 0.9432*** (15.62) 
0.0752*** 
(5.66) 
0.3654*** 
(3.25) 
-0.1555*** 
(-3.27) 
1.4790*** 
(5.75) 
1.9281*** 
(2.91)   
0.0282 
(1.02) 
-0.0046** 
(-2.17)  0..40 
BR 0.7165*** (4.19) 
-0.1567** 
(-2.53) 
0.5406*** 
(5.40) 
0.0521*** 
(2.78) 
-1.3008 
(-0.51) 
30.8894* 
(1.67) 
0.3030*** 
(2.64) 
-0.1570*** 
   (-3.01) 
0.1910*** 
(2.59) 
-0.0510*** 
(-2.74)  0.76 
CL 0.4640*** (6.56) 
0.0090 
(0.15) 
0.4366*** 
(5.96) 
0.1038*** 
(2.72) 
0.6699*** 
(2.75) 
-0.9157*** 
(-3.49) 
0.1914*** 
(3.44) 
  0.0143 
   (0.80) 
0.0038 
(0.14) 
0.0050 
(1.58)  0.67 
MX 0.6801*** (4.54) 
 -0.0386 
  (-1.11) 
0.2682** 
   (2.52) 
0.1545*** 
    (4.78) 
 0.7641 
    (0.56) 
-3.5054 
    (-0.27) 
0.1282 
    (1.20) 
  0.0062 
   (0.17) 
0.0038 
 (0.07) 
-0.0173** 
 (-2.48)  0.50 
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Panel A4 – Herding behavior during the dot-com collapse, 3/10/2000-3/10/2001 
Regions Countries Constant Rm,t |Rm,t| Rm,t2 |Vm,t| Vm,t2 CSADus,t-1 Rus,m,t-12 2R  
Advanced 
Markets 
US 1.2270*** (18.19) 
0.0834*** 
(4.36) 
0.3398*** 
(4.22) 
-0.0434** 
(-2.36) 
0.7703*** 
(8.32) 
0.2966 
(1.04)   0.46 
AU 0.9281*** (15.50) 
-0.0188 
(-0.63) 
0.2112* 
(1.91) 
0.0413 
(1.46) 
1.3655*** 
(4.40) 
-1.7039* 
(-1.72) 
0.1009** 
(2.56) 
0.0040 
(0.63) 0.33 
FR 0.9672*** (8.29) 
0.0418 
(1.47) 
0.5533*** 
(3.07) 
-0.0462 
(-0.57) 
0.8933*** 
(3.94) 
-0.5424*** 
(-3.72) 
0.2135*** 
(3.77) 
0.0037 
(0.54) 0.40 
GR 0.8467*** (8.38) 
0.0165 
(0.48) 
0.6808*** 
(4.69) 
-0.0489 
(-0.68) 
1.9124** 
(2.04) 
-1.5890** 
(-2.48) 
0.1852*** 
(3.69) 
0.0045 
(0.50) 0.48 
UK 0.6919*** (7.79) 
-0.0086 
(-0.27) 
0.8109*** 
(7.07) 
-0.1586*** 
(-2.72) 
0.7853*** 
(8.64) 
-0.3839*** 
(-5.52) 
0.2196*** 
(3.79) 
-0.0005 
(-0.03) 0.54 
Latin 
American 
Markets 
AR 0.6282*** (6.60) 
-0.0074 
(-0.15) 
0.6892*** 
(8.44) 
-0.0372 
(-0.80) 
0.9036* 
(1.95) 
-1.6889 
(-1.59) 
0.0294 
(0.62) 
-0.0075 
(-0.93) 0.55 
BR 1.0810*** (7.71) 
-0.0405 
(-0.83) 
-0.1225 
(-0.90) 
0.1928*** 
(3.89) 
1.9354 
(1.56) 
-22.8174* 
(-1.74) 
0.0869 
(0.99) 
-0.0438 
(-1.37) 0.67 
CL 0.3112*** (6.03) 
0.0500* 
(1.68) 
0.7788*** 
(8.38) 
-0.1183*** 
(-2.82) 
2.1986 
(0.14) 
34.5101 
(0.04) 
0.1114*** 
(3.54) 
-0.0019 
(-0.67) 0.48 
MX 0.5928*** (6.20) 
0.0142 
(0.73) 
0.3509*** 
(4.39) 
0.0928*** 
(3.04) 
0.3066*** 
(3.35) 
-0.2479*** 
(-6.09) 
0.1555** 
(2.41) 
-0.0089 
(-0.51) 0.66 
Asian 
Markets 
CH 1.4042*** (9.87) 
0.0798*** 
(3.16) 
0.2935*** 
(3.14) 
0.0122 
(0.72) 
0.0184*** 
(8.17) 
-0.0002*** 
(-5.93) 
0.0079 
(0.10) 
-0.0292*** 
(-3.13) 0.50 
HK 1.0597*** (6.73) 
0.0805 
(1.27) 
0.5606*** 
(6.03) 
0.0094 
(0.70) 
-0.4463 
(-0.70) 
0.5852 
(0.31) 
0.1319 
(1.39) 
-0.0520** 
(-2.36) 0.44 
JP 0.8961*** (9.42) 
0.0069 
(0.24) 
0.2220*** 
(2.86) 
0.0217 
(0.92) 
0.5569*** 
(5.36) 
-0.2413*** 
(-2.87) 
0.1606*** 
(2.58) 
-0.0100 
(-0.87) 0.34 
KR 1.3028*** (7.95) 
-0.0252 
(-1.51) 
0.5235*** 
(5.53) 
-0.0375*** 
(-3.12) 
5.8381*** 
(2.98) 
-4.6529 
(-0.13) 
-0.0207 
(-0.20) 
0.0320*** 
(2.67) 0.41 
TW 0.9543*** (6.36) 
-0.0113 
(-0.56) 
0.3259*** 
(3.49) 
-0.0393** 
(-2.52) 
2.1430* 
(1.85) 
-10.8881 
(-0.76) 
0.0546 
(0.74) 
0.0030 
(0.31) 0.13 
ID 0.7100*** (3.57) 
0.0688** 
(2.10) 
0.6970*** 
(9.11) 
-0.0352*** 
(-3.00) 
0.0645 
(0.56) 
0.1497*** 
(3.95) 
0.2257* 
(1.91) 
-0.0052 
(-0.29) 0.51 
MY 0.7503*** (6.30) 
0.0212 
(1.32) 
0.4561*** 
(6.43) 
-0.0175 
(-1.22) 
0.6564 
(1.23) 
-0.2293 
(-0.09) 
0.0385 
(0.57) 
-0.0173** 
(-2.34) 0.46 
SG 1.0064*** (9.40) 
0.0069 
(0.30) 
0.3523*** 
(4.92) 
-0.0287** 
(-1.97) 
0.7702*** 
(3.70) 
0.1863 
(0.59) 
0.0757 
(1.06) 
-0.0019 
(-0.12) 0.36 
TH 0.9050*** (10.87) 
-0.0174 
(-1.04) 
0.5152*** 
(5.59) 
-0.0466* 
(-1.84) 
2.4187*** 
(4.43) 
-5.3678*** 
(-3.48) 
0.0469 
(0.97) 
0.0274*** 
(3.98) 0.49 
Table 7 (continued) 
50 
 
 
Panel A5 – Herding behavior during the credit market crisis period, 3/1/2008-3/31/2009 
Regions Countries Constant Rm,t |Rm,t| Rm,t2 |Vm,t| Vm,t2 CSADus,t-1 Rus,m,t-12 2R  
Advanced 
Markets 
US 1.0608*** (17.81) 
0.0091 
(1.26) 
0.2470*** 
(7.58) 
-0.0068* 
(-1.79) 
1.4006*** 
(6.58) 
0.4172 
(0.81)   0.61 
AU 0.9555*** (10.39) 
-0.0019 
(-0.15) 
0.2533*** 
(4.24) 
-0.0251** 
(-2.51) 
0.6784*** 
(3.78) 
-0.3064** 
(-2.00) 
0.3256*** 
(6.49) 
0.0025 
(1.42) 0.52 
FR 0.6363*** (5.85) 
0.0379*** 
(3.05) 
0.3252*** 
(6.22) 
-0.0103 
(-1.26) 
1.4295** 
(2.51) 
-1.9323 
(-1.17) 
0.3317*** 
(6.05) 
-0.0030* 
(-1.80) 0.68 
GR 0.5525*** (6.16) 
0.0444** 
(1.97) 
0.4462*** 
(6.51) 
-0.0108 
(-1.20) 
0.2863 
(1.48) 
-0.3466 
(-1.50) 
0.2913*** 
(5.00) 
0.0047 
(1.36) 0.69 
UK 0.7383*** (5.94) 
0.0284** 
(2.27) 
0.2565*** 
(4.86) 
-0.0111 
(-1.40) 
0.2739*** 
(2.78) 
-0.0118 
(-0.23) 
0.3681*** 
(5.73) 
-0.0011 
(-0.65) 0.59 
Latin 
American 
Markets 
AR 0.6144*** (6.04) 
0.0039 
(0.12) 
0.6487*** 
(6.69) 
-0.0642*** 
(-2.71) 
3.4922* 
(1.76) 
0.6133 
(0.15) 
0.2358*** 
(3.97) 
-0.0034 
(-1.17) 0.63 
BR 0.7146*** (6.15) 
0.0082 
(0.64) 
0.3737*** 
(6.26) 
-0.0186*** 
(-2.80) 
4.3498*** 
(3.17) 
31.9389 
(1.62) 
0.3175*** 
(4.14) 
-0.0028 
(-0.85) 0.66 
CL 0.5102*** (7.13) 
0.0353* 
(1.80) 
0.4582*** 
(9.21) 
-0.0228*** 
(-2.89) 
-3.0527 
(-0.42) 
15.0124 
(0.14) 
0.0860* 
(1.75) 
0.0004 
(0.28) 0.54 
MX 0.4138*** (5.07) 
0.0124 
(0.71) 
0.3011*** 
(4.64) 
0.0280*** 
(2.66) 
0.4130*** 
(2.91) 
0.9963*** 
(3.50) 
0.2990*** 
(4.94) 
-0.0018 
(-0.91) 0.79 
Asian 
Markets 
CH 1.1452*** (9.19) 
0.0230** 
(2.17) 
0.1595*** 
(3.42) 
-0.0007 
(-0.23) 
0.0873*** 
(5.45) 
-0.0025*** 
(-6.28) 
0.2451*** 
(3.88) 
0.0009 
(0.38) 0.55 
HK 0.8950*** (8.36) 
0.0215 
(1.46) 
0.4057*** 
(7.28) 
-0.0265*** 
(-3.82) 
4.5743*** 
(4.38) 
24.1337** 
(2.09) 
0.1962*** 
(2.89) 
-0.0010 
(-0.36) 0.58 
JP 0.6492*** (8.13) 
0.0101 
(1.07) 
0.2794*** 
(7.08) 
-0.0114*** 
(-2.92) 
8.4852*** 
(4.36) 
4.5304 
(0.09) 
0.2093*** 
(3.31) 
-0.0034 
(-1.35) 0.54 
KR 1.0666*** (9.93) 
-0.0326* 
(-1.90) 
0.2757*** 
(5.69) 
-0.0152** 
(-2.51) 
2.3892*** 
(4.99) 
1.0438 
(0.88) 
0.1126* 
(1.67) 
0.0033 
(1.59) 0.58 
TW 0.8731*** (7.84) 
0.0006 
(0.06) 
0.3830*** 
(4.36) 
-0.0674*** 
(-4.23) 
4.0301*** 
(4.80) 
-4.5793 
(-0.44) 
0.1086* 
(1.86) 
0.0003 
(0.11) 0.27 
ID 1.0047*** (6.56) 
0.0323* 
(1.71) 
0.3455*** 
(6.30) 
0.0085 
(1.58) 
4.2840*** 
(3.65) 
-5.0146 
(-0.41) 
0.2577** 
(2.16) 
-0.0048 
(-0.80) 0.61 
MY 0.6575*** (11.03) 
0.0259 
(1.49) 
0.3232*** 
(7.72) 
0.0104** 
(2.46) 
0.7628*** 
(3.71) 
-1.2036*** 
(-2.61) 
0.0599* 
(1.93) 
-0.0014 
(-0.92) 0.59 
SG 0.7631*** (7.13) 
-0.0114 
(-0.64) 
0.3447*** 
(4.83) 
-0.0175 
(-1.54) 
0.4350*** 
(4.25) 
0.1901 
(1.49) 
0.3265*** 
(4.37) 
-0.0011 
(-0.31) 0.59 
TH 0.7125*** (7.79) 
0.0095 
(0.67) 
0.4042*** 
(9.06) 
-0.0103 
(-1.33) 
0.8606*** 
(3.05) 
-0.3513 
(-0.72) 
0.1315** 
(2.33) 
-0.0008 
(-0.36) 0.65 
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Panel B – Test for equality of the herding coefficients between crisis and non-crisis periods 
Panel B1 – Test equality of herding coefficients (Rm2) between non-crisis period (1/1/1999-12/31/1999) (US 
market:1/1/1996 to 12/31/1996) and Asian crisis period (7/1/1997-12/31/1998) 
Countries 
Herding 
Coefficients during 
non-crisis period 
Difference in 
herding coefficients F-test P-value Chi-square P-value 
TH -0.0077 -0.0262 1.7964 0.1809 1.7964 0.1801 
US -0.0493 0.0491*** 37.9874 0.0000 37.9874 0.0000 
ID -0.0261* 0.0178** 5.1763 0.0234 5.1763 0.0229 
KR -0.0218 -0.0050** 4.2003 0.0411 4.2003 0.0404 
MY 0.0004 -0.0071** 3.8925 0.0492 3.8925 0.0485 
SG -0.0271 0.0307*** 40.0298 0.0000 40.0298 0.0000 
Panel B2 – Test equality of herding coefficients (Rm2) between non-crisis period (1/1/1996 to 12/31/1996)  and 
Mexican crisis period (12/22/1994-12/31/1995) 
Countries Coefficients during non-crisis period 
Coefficients 
difference F-test P-value Chi-square P-value 
MX 0.0237 -0.0697*** 8.8019 0.0033 8.8019 0.0030 
US -0.0546 -0.2061*** 7.3530 0.0071 7.3530 0.0067 
AR -0.0761** 0.0984*** 32.2845 0.0000 32.2845 0.0000 
BR 0.1660*** -0.0575*** 8.0750 0.0048 8.0750 0.0045 
CL 0.3404*** -0.1658*** 124.8677 0.0000 124.8677 0.0000 
Panel B3 – Test equality of herding coefficients (Rm2) between non-crisis period (1/1/1996 to 12/31/1996)  and 
Argentine crisis period (1/1/1999-12/31/1999) 
Countries Coefficients during non-crisis period 
Coefficients 
difference F-test P-value Chi-square P-value 
AR -0.0700** 0.0312* 3.5719 0.0599 3.5719 0.0588 
US -0.0493 -0.1062** 4.9977 0.0263 4.9977 0.0254 
BR 0.1638*** -0.1117*** 35.5419 0.0000 35.5419 0.0000 
CL 0.3381*** -0.2343*** 37.7530 0.0000 37.7530 0.0000 
MX 0.0202 0.1239 1.8600 0.1738 1.8600 0.1726 
Panel B4 – Test equality of herding coefficients (Rm2) between non-crisis period (1/1/2002-12/31/2002) and 
dot-com collapse (3/10/2000-3/10/2001) 
Countries Coefficients during non-crisis period 
Coefficients 
difference F-test P-value Chi-square P-value 
US 0.0330** -0.0764*** 17.3124 0.0000 17.3124 0.0000 
AU -0.0161 0.0574** 4.1265 0.0433 4.1265 0.0422 
FR -0.0298* -0.0164 0.0410 0.8397 0.0410 0.8396 
GR -0.0510 0.0021 0.0009 0.9764 0.0009 0.9763 
UK -0.0578*** -0.1008* 2.9795 0.0855 2.9795 0.0843 
AR 0.0018 -0.0390 0.7027 0.4027 0.7027 0.4019 
BR -0.0682* 0.2610*** 27.7527 0.0000 27.7527 0.0000 
CL -0.1345 0.0162 0.1501 0.6987 0.1501 0.6984 
MX -0.0482 0.1410*** 21.2678 0.0000 21.2678 0.0000 
CH -0.0045 0.0167 0.9581 0.3286 0.9581 0.3277 
HK 0.0218 -0.0124 0.8363 0.3613 0.8363 0.3605 
JP -0.0778** 0.0995*** 17.6770 0.0000 17.6770 0.0000 
KR -0.0100 -0.0275** 5.2439 0.0228 5.2439 0.0220 
TW -0.0727** 0.0334** 4.6242 0.0325 4.6242 0.0315 
ID -0.0530** 0.0178 2.3208 0.1289 2.3208 0.1277 
MY -0.0764* 0.0589*** 17.0142 0.0001 17.0142 0.0000 
SG -0.0031 -0.0256* 3.0984 0.0796 3.0984 0.0784 
TH -0.0716** 0.0250 0.9737 0.3247 0.9737 0.3238 
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Panel B5 – Test equality of herding coefficients (Rm2) between non-crisis period (1/1/2007-12/31/2007)  and 
credit crisis period (3/1/2008-3/31/2009) 
Countries Coefficients during non-crisis period 
Coefficients 
difference F-test P-value Chi-square P-value 
US -0.0098 0.0030 0.6386 0.4249 0.6386 0.4242 
AU 0.0333** -0.0584*** 34.1190 0.0000 34.1190 0.0000 
FR -0.0149 0.0046 0.3227 0.5705 0.3227 0.5700 
GR 0.0119 -0.0227** 6.2922 0.0127 6.2922 0.0121 
UK -0.0018 -0.0093 1.3844 0.2404 1.3844 0.2394 
AR -0.0638*** -0.0004 0.0003 0.9855 0.0003 0.9855 
BR -0.0874*** 0.0688*** 108.0011 0.0000 108.0011 0.0000 
CL -0.0074 -0.0154* 3.7966 0.0524 3.7966 0.0514 
MX -0.0204 0.0484*** 21.1260 0.0000 21.1260 0.0000 
CH -0.0010 0.0003 0.0075 0.9312 0.0075 0.9311 
HK -0.0183 -0.0082 1.4016 0.2375 1.4016 0.2365 
JP 0.0176 -0.0290*** 55.1836 0.0000 55.1836 0.0000 
KR -0.0287* 0.0135** 4.9129 0.0275 4.9129 0.0267 
TW -0.0645*** -0.0029 0.0326 0.8569 0.0326 0.8567 
ID -0.0275* 0.0360*** 44.6428 0.0000 44.6428 0.0000 
MY -0.0120 0.0224*** 28.1121 0.0000 28.1121 0.0000 
SG -0.0264** 0.0089 0.6122 0.4346 0.6122 0.4339 
TH -0.0707*** 0.0604*** 61.5115 0.0000 61.5115 0.0000 
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Chapter 3: Liquidity as a Risk Factor: 
Evidence from International Markets 
 
Abstract 
 
This essay tests the relation between expected (and contemporaneous) excess stock 
returns and liquidity in an international context. By applying panel regressions on 
monthly data from 17 markets (8 advanced and 9 emerging markets) spanning from 
January 1990 through March 2009, this essay finds evidence that expected excess stock 
returns are positively correlated with illiquidity.  However, excess stock returns are 
negatively associated with contemporaneous illiquidity. The supporting evidence holds 
true for all of the advanced markets and some of emerging markets. This study also 
shows that risk factors from the U.S. stock and bond markets contribute to explain local 
excess stock returns. The findings in this essay are consistent with the U.S. evidence in 
the liquidity literature (Brennan and Subrahmanyam 1995, Amihud 2002, Pastor and 
Stambaugh 2003). This study supports the notion that liquidity can be viewed as a 
general risk factor in global stock markets.  Robust tests are implemented by using 
trading volume turnover as the proxy for illiquidity and the results still hold.  While 
applying the model to the portfolio data, this study shows that illiquidity risk appears to 
be stronger for small firm stocks. 
JEL Classification: G12, G14, G15 
Keywords: Asset pricing, liquidity, Fama-French three-factor model, international 
stock market  
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3.1 Introduction 
Liquidity of stocks usually refers to how quickly a given security can be traded in the 
market to prevent a loss or make a profit. Classic finance asset pricing models often 
neglect the liquidity effect by assuming that stocks can be traded at their fundamental 
values without market frictions. However, if an investor needs an immediately selling 
(buying) of one stock, his ask (offer) price requires a selling concession (buying 
premium), which results in the difference between the bid and ask price in the market. 
Therefore, the marketability (liquidity) of a stock often reflects on stock prices, and this 
relation has been documented in some existing literatures (Amihud and Mendelson 1986, 
Brennan and Subrahmanyam 1995, Jones 2002). Some theoretical works also propose 
that liquidity is an important state variable in asset pricing models (pastor and Stambaugh 
2003, Acharya and Pedersen, 2005). However, liquidity/illiquidity as a risk factor has not 
been generally tested in empirical studies, especially at international scope.23
 In an early research, Amihud and Mendelson (1986) use the bid-ask spread as a 
measure of illiquidity, and they find that the excess return of stock is an increasing and 
concave function of the spread, while firm value is a decreasing and convex function of 
the spread. Eleswarapu and Reinganum (1993) document January effect on liquidity 
premium. Pastor and Stambaug (2003) predict that Market-wide liquidity is an important 
factor for pricing stocks, and average stock returns with high sensitivities to liquidity are 
higher than those with low sensitivities. Acharya and Pedersen (2005) provide theoretical 
background
  
24
                                                 
23 Some empirical works such as Amihud (2002) and Lesmond (2005) tested liquidity effect on stock 
returns, but they only focus a small set of markets. 
 for liquidity premium in asset pricing by solving an equilibrium model with 
24 Early theoretical background on liquidity also can be found in Kyle (1985), Glosten and Milgrom (1985); 
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liquidity risk, and reach a conclusion that negative shocks to a security’s liquidity are 
associated with both lower contemporaneous returns and higher predicted future returns. 
Other papers employ different measures of liquidity to examine the relation between 
liquidity and excess stock returns. For example, Brennan and Subrahmanyam (1996) use 
cost of transacting as measurement of liquidity. Datar, Naik and Radcliffe (1998) utilize 
the trading volume turnover rate as a proxy for liquidity, etc. No matter which measure is 
used, liquidity consistently shows a significant role in explaining stock return premium in 
cross sectional studies. 
Recent empirical investigations on the relation between liquidity and excess stock 
returns move towards time-series approach. Jones (2002), Amihud (2002), and Pastor and 
Stambaugh, (2003) find evidence that the correlation between realized excess returns and 
current illiquidity is negative. This is due to the fact that high illiquidity of stocks usually 
reflects poor performance of firms, to attract investors to absorb the stock into their 
portfolio, the prevailing stock prices have to fall. As a result, the current stock returns 
decline. Empirically, the coefficient on the contemporaneous illiquidity is negative.  
Since illiquidity entails risk, a higher expected return is required. The positive relation 
reflects investors’ expectations of higher illiquidity premium to compensate for lower 
liquid securities. Empirically, the coefficient by regression excess returns on the lagged 
illiquidity should bear a positive sign (Amihud, 2002, Acharya and Pedersen, 2005). 
The liquidity-excess stock return relation has been examined by a number of studies, 
and liquidity by now is generally accepted as a risk factor in the literatures. However, 
                                                                                                                                                 
And Easley and O’Hara (1987) 
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prior researches are mainly on the U.S. market and very few attempts have been devolted 
to international markets.  An exception is paper by Lesmond (2005), who compares 5 
most commonly used measures of liquidity25
Although the above mentioned researches have made contribution on the liquidity-
excess stock returns relation in emerging markets, their model specification are restricted 
to a relatively small set of explanatory variables.  On the econometric front, the existing 
literature may suffer from missing information in the model specifications and lacks of 
tests of robustness. First, traditional market risk factors, such as size factor, book-to-
market factor on local market have not been explicitly incorporated into the model.
 to test  31 emerging markets.  His empirical 
investigation finds supportive evidence for liquidity premium, although the results vary 
among different markets. Additional studies by Bekaert, Harvey and Lundblad (2007) 
and Stahel (2005) also confirm the liquidity as a risk factor in pricing asset in 
international markets. 
26
                                                 
25 Please see next section for more detailed information about measurements of liquidity. 
  
Second, the sample in their studies are mainly restricted to the variables in domestic 
26On the basis of the capital asset pricing model (CAPM), Fama and French develop a three-factor model 
(1993) that emphasizes the excess returns attributing to market risk premium, small caps over big caps, and 
of value stocks over growth stocks.  The strength of the three-factor model is that it is able to explain much 
of the cross sectional variation in average stock returns derived from earnings, cash flows, and sales growth.  
Fama and French show that their model is capable of capturing many of the average-return anomalies that 
are excluded from the single factor of the CAPM.  Miles and Timmermann (1996) apply the three-factor 
model to  the data in the U.K. market and find that book-to-market is the key cross-section variable in 
explaining average returns for the U.K. firms. 
Due to market frictions or liquidity constraint, investors are unlikely to carry out transactions effectively; 
stock prices may either overreacts or under-react to information.  The imperfection of market allows 
investors to form profitable trading strategies that select stocks base on their past performance. For instance, 
Jagadeesh and Titman (1993) discover the momentum strategies by buying the winner portfolios and 
selling the loser portfolios. By incorporating one-year momentum of Jegadeesh and Titman (1993) into beta, 
size, book-to-market value of Fama and French (1993), Carhart (1997) finds his four-factor model contains 
more significant factors and is able to explain better for cross-sectional variations in average returns in 
mutual funds. His study shows that one-year momentum strategy of buying winners and selling losers in 
mutual fund is a profitable strategy.   
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market,27
This paper contributes to the literature in the following aspects. First, unlike the 
current studies that Bekaert et al. (2007) focuses on emerging markets and Stahel (2005) 
concerns only on advanced markets, this study covers 17 mostly influential markets in the 
world, consisting of 8 advanced markets and 9 emerging markets. The empirical results 
are expected to be more comprehensive and the statistical results allow us to compare and 
analyze the differences between two groups of markets. Second, this study utilizes 
substantial data of firms for each country to form Fama-French portfolios to obtain size 
risk factors and book-to-market risk factors for each market. These risk factors form a 
base line of asset pricing model to examine the incremental effect of illiquidity in the test 
equation. Third, to examine the cross market influence, the U.S. market risk factors are 
also incorporated into the test equation to capture global market influence. Thus, this 
study combines different risk factors, including illiquidity risk, domestic risk factors, and 
U.S. market risk in examining in global stock returns. Fourth, by including both advanced 
and emerging markets into analysis allows me to test the validity of the arguments 
applied to the test equation in different markets.  Particularly, due to the fact that 
emerging markets may entail greater illiquidity or more constraints due to lacking of 
efficiency, market size, or financing instruments, illiquidity for emerging markets may 
 global influences such as the U.S. market influences are excluded. In light of 
recent global financial crises from the U.S. financial institution to European market debt 
crises, cross market repercussions become more obvious. As a result, without controlling 
additional valid variables in the test equation, the estimated parameters for 
liquidity/illiquidity can be biased.  
                                                 
27 Bekaert, Harvey and Lundblad (2007) include U.S. return and U.S. liquidity variables only 
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have different effect as compared with that of advanced markets.  Fifth, by sorting firms 
by size and book-to-market into portfolios allows me to test if large firms or small firms 
as well as value stocks or growth stocks are more sensitive to illiquidity risk from 
international perspective. 
This essay is organized as follows. Section 2 describes different measures of liquidity 
and presents a general model form. Section 3 describes data and provides summary 
statistics for each market. Section 4 presents multivariate regression models and 
examines the significance of illiquidity effects. Section 5 shows how illiquidity effect 
varies with size-based stock portfolios and book-to-market based stock portfolios. 
Section 6 draws concluding remarks.  
3.2 Liquidity and Empirical Model  
3.2.1 Measurements of liquidity 
Liquidity is not a directly observed term and it is difficult to measure. Kyle (1985) 
notes that ‘‘liquidity is a slippery and elusive concept, in part because it encompasses a 
number of transactional properties of markets. These include tightness, depth, and 
resiliency.”  The bid-ask spread and trading cost have been used in measuring liquidity in 
some empirical research.28 However, in practice, data of bid-ask spread and trading costs 
are usually unavailable and not reliable in emerging markets.29
                                                 
28 See, for example, Amihud and Mendelson (1986), Eleswarapu and Reinganum (1993), and Brennan and 
Subrahmanyam (1996) 
 Due to limitations of data 
availability, trading volume and turnover have been commonly used as alternative 
29 Lesmond (2005) “closing prices often deviate from the quotes as trades are consummated at different 
prices from, or even outside, the quotes.” 
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measurements for liquidity.30
Therefore, researchers have developed variety forms of indirect measurements of 
liquidity/illiquidity by applying different econometric techniques. Following the price 
impact measurement proposed by Kyle (1985), conventional approach suggests that the 
relation between prices respond to order flows should be emphasized in defining liquidity 
(Glosten and Harris 1988, and Foster and Viswanathan 1993, Brennan and 
Subrahmanyam, 1996). Inspired by the prior works, Amihud (2002) develops a model 
that uses the ratio of absolute return to dollar trading volume to proxy liquidity.
 In fact, trading volume/turnover fails to capture trading cost 
and price impact per trade, resulting in high liquidity value during financial crisis periods 
such as Asian crisis or Brazilian Crisis when market liquidity dropped dramatically.  
31
 Amihud prosposes a concept of illiquidity
  
32
𝐼𝑙𝑙𝑖𝑞𝑖,𝑚 = 1𝐷𝑖,𝑚 ∑ �𝑅𝑖,𝑚,𝑑�𝑉𝑂𝐿𝐷𝑖,𝑚,𝑑𝐷𝑖,𝑚𝑡=1  ,                                                (1) 
 that captures both the price impact and 
the volume impact, and this measure takes care of the issue of volatility of stock returns. 
(Sadka, 2006 and Lesmond, 2005).  Specifically, Amihud (2002) defines illiquidity as the 
average ratio of absolute daily return to daily dollar trading volume. The monthly 
illiquidity for stock i is given by: 
where Di,m is the number of trading days of stock i for a month; Ri,m,d is the daily return 
for stock i; and VOLDi,m,d is the dollar trading volume for stock i. The market average 
                                                 
30 See, for example, Bailey and Jagtiani (1994), Berkman and Eleswarapu (1998), Rouwenhorst (1999), 
Levine and Schmukler (2006) 
31 Other indirect measurements including: Pastor and Stambaugh (2003) measure liquidity by the extent of 
return reverse when high trading volume occurs. Lesmond et al. (1999, 2005) estimate liquidity based on 
occurrence of zero returns. Etc. 
32 For example, Liu (2006) and Huang (2009) 
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illiquidity 𝐴𝑖𝑙𝑙𝑖𝑞𝑚, is defined as cross-sectional average of stock illiquidity, which is 
expressed as: 
𝐴𝑖𝑙𝑙𝑖𝑞𝑚 = 1𝑁𝑚 ∑ 𝐼𝑙𝑙𝑖𝑞𝑖,𝑚𝑁𝑚𝑡=1  ,                                                   (2) 
where Nm is the number of stocks in certain month in a given market. The above two 
measurements of illiquidity have been widely used in recent empirical studies,33
3.2.2 Empirical estimation 
 since 
they can be easily calculated without contingent on daily excess stock returns, which is 
more relevant to the data for emerging markets. For this reason, these measures are 
adopted as the main proxy for liquidity/illiquidity in this paper.  However, to avoid the 
measurement biases, trading volume turnover are also used as an alternative measure of 
liquidity in the robustness check. 
To conduct empirical analysis, I shall start with Fama-French (1993) three-factor 
model to explain stock excess returns.34 The three-factors in the Fama-French framework 
are: market excess return over risk-free rate (RP), the average return of the small 
capitalization portfolios minus  that of the large capitalization portfolio (SMB), and the 
average return of the value portfolio minus that of the growth portfolio (HML). Later 
Carhart (1997) extends it into a four factor model with inclusion of the momentum factor. 
Following Fama-French (1993) procedure, I create Fama-French portfolios and obtain the 
three-factors35
                                                 
33 See, for example, Bekaert, Harvey, and Lundblad (2007), Lesmond (2005), and Acharya and Pedersen 
(2005) 
 to be used in the test equations for each market. As far as the momentum 
34 This procedure is consistent with Liu (2006). His paper propose that Fama-French three factor model 
fails to capture liquidity premium. 
35 Please see appendix for detail information on portfolio construction. 
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factor (MOM) is concerned, it is measured by the past six-month winner portfolio stock 
returns minus loser portfolio stock returns, which is based on the empirical regularity 
proposed by Ang et al. (2009) and Huang (2009). Studies also document long-term 
reversal in cross-sectional stock returns (Chopra, Lakonishok, and Ritter, 1992), so I 
construct long term reversal factor (REV) as loser portfolio stocks minus winner stock 
returns between previous 6 to 36 month. Since global markets have become more 
integrated, global factors often play significant role in explaining domestic stock returns 
(Longin and Solnik; 2001; Connolly and Wang, 2003; Chiang and Zheng, 2009). As the 
U.S. market has a dominating position in the world capital market and the risk in bond 
market has a world-wide influence, it is reasonable to include the U.S. market risk factors 
and other U.S. interest rate variables in the test equation. Therefore, in this essay, I shall 
employ a general form as:  
𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛼0 + ∑ 𝛽𝑗𝑋𝑗,𝑡3𝑗=1 + ∑ 𝛿𝑘𝑌𝑘,𝑡3𝑘=1 + ∑ 𝜃𝑙𝑍𝑙,𝑡 + ∑ 𝛾𝑠𝑆𝑠=0 𝐼𝑙𝑙𝑖𝑞𝑖,𝑡−𝑠𝑁𝑘=1 + 𝜀𝑖,𝑡,    (3) 
where Ri,t is the monthly excess stock return for firm i, and rf,t is the risk free rate (U.S. 
three month T-Bill rate) at month t. The vector variables, Xj,t presents three Fama-French 
risk factors in local market (j=1,2,3), Yk,t consists of momentum, long term reversal and 
lag return factors in local market (k=1,2,3) and Zl,t presents U.S. risk factors36
Equation (3) represents a general representation of the capital asset pricing model.  
The traditional Fama-French (FF) three-factor model will arrive if θl (l=1,2,…,n) = δk= γs 
 (l=1,2,…,n) 
at month t. Illiqi,t is illiquidity of stock i at month t, and Illiqi,t-s is the s months lagged 
value of Illiqi,t-s.  
                                                 
36 US risk factors contains different set of variables, including the default rate, term structure, TED, US 
Fama-French variables, and US return volatility variables. 
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=0.  That is, the three-factor model is to test the null: βi (j=1,2,3)=0.  The rejection of the 
null is consistent with the FF model.  However, if the restriction of γs =0 is rejected, then 
it can be concluded that liquidity is significant factor in determining excess stock returns.  
Specifically, if illiquidity has an incremental explanatory power to explain expected 
excess stock returns and/or contemporaneous stock returns, γs should be statistically 
significant. Additionally, if the data reject the null: θl (l=1,2,…,n), then the international 
(U.S.) factors  possess significant power to explain local excess stock returns.  
In empirical analysis of testing Model 3 at firm level, some econometric issues need 
to be addressed. Therefore, I use cluster analysis to take care of the error terms that 
correlate cross-sectional, and I also apply Newey-West method to take care of error terms 
that correlate time-serially.   
3.3 Data and Description Statistics  
This study covers 17 mostly noticeable markets in the world.37  The data include 8 
advanced markets: the United States (US), Australia (AU), Canada (CA), France (FR), 
Germany (GR), Italy (IT), Japan (JP), and United Kingdom (UK); and 9 emerging 
markets including Argentina (AR), Brazil (BR), China (CN), Hong Kong (HK), 38
Stock prices, market price indexes, trading volumes, market capitalizations, book to 
market values, interest rates and bond yield rates data are collected from Datastream 
international for all markets except for the U.S., data of which are taken from CRSP and 
 India 
(IN), Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan (TW), respectively. 
                                                 
37 Due to limited availability of market data, I am unable to obtain other four G20 countries: Russia, Saudi 
Arabia, South Africa, and Turkey.  Instead, I add Hong Kong and Taiwan into my data set.  
38 Whether Hong Kong belongs to advanced markets or emerging markets is still under debate. However, in 
this dissertation, the empirical results show that Hong Kong stock market behavior is closer with emerging 
markets. 
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Compustat database. Daily data are used to construct Illiq and Ailliq variables according 
to model 1 and model 2, and monthly data are used to construct Fama-French portfolios 
and other risk factors.39
According to Ince and Porter (2006), Datastream international data has issues of data 
coverage, classification and integrity problems for international markets. Therefore, I 
drop top 5% and bottom 5% of all raw security price, trading volume and market 
capitalization data. Also, to take care of massive stale data problem, following Ince and 
Porter (2006), I filter security price, trading volume and market capitalization data that 
has zero variance for more than three months. 
 The stock return is calculated as Rt = 100 × (log(Pt ) − log(Pt−1 )) , 
where Pt denotes the monthly stock price.  
Table 1 presents summary statistics for the samples. For most countries monthly data 
starts from August 31st 1990 and ends at March 31st 2009, except for data of Brazil and 
Indonesia, which starts from July 31st 1991 and November 30th 1990, respectively.  The 
samples comprise averagely 42 firms per month for Argentina, which is the smallest 
market and averagely 7030 firms for the U.S., which is the largest market. Next to the 
U.S., Japan and UK also have around 2000 firms every month in the samples, and all 
other markets have three digit firms per month averagely. 
Average market returns are generally high for developing markets, such as Argentina, 
Brazil, India, and Mexico, for more than 1% per month. The U.S. and Canada have the 
highest returns among advanced markets, while Japan is the only market that has negative 
returns over past two decades. Market illiquidity varies from market to market that might 
                                                 
39 Detail information on data and FF portfolios formation please refer to Appendix. 
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be caused by different measurements of stock trading volume for different markets 
calculated by Datastream international.  
[Table 1] 
Illiquidity may be associated with some other financial variables. Table 2 shows 
the correlation between market illiquidity and some widely used financial variables that 
affect stock returns. Those variables include local three Fama-French factors (Fama and 
French, 1993), Rpt, SMBt, and HMLt, momentum factor (Jagadeesh and Titman, 1993, 
and Carhart 1997), long term reversal (DeBondt and Thaler, 1985, 1987), corporate 
default rate in the U.S., term structure in the U.S. (Campbell, 1987), and TED spread 
(difference between the interest rates on interbank loans and shot term U.S. government 
debt).  
The correlations I report in table 2 show that market illiquidity is negatively 
associated with FF RPt, SMBt variables for most of the markets, and the correlations with 
other variables show mixed signs. Except with the corporate default rate in advanced 
markets, the correlation between the market illiquidity and other variables are generally 
very low,40
[Table 2] 
 which means those state variables can only explain small amount of variation 
of market illiquidity. This suggests that inclusion of the illiquidity variable in the 
equation along with other risk factors would not produce serious collinearity problem. 
3.4 Empirical Evidence  
                                                 
40 Below 0.3 for most correlations. 
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3.4.1Returns   
Firstly, I examine the relation between stock returns and illiquidity sorted portfolios. 
For each market, I form five portfolios every month using all stocks based on illiquidity 
breakpoints, and the four breakpoints are 20%, 40%, 60%, and 80%. Following Ang et al. 
(2006) portfolio formation method, all stocks are ranked by illiquidity every month. I 
then calculated the equal-weighted return of each portfolio at the end of the month. 
The first two rows in Table 3 report the equal-weighted returns of the most illiquid 
portfolios and the least illiquid portfolios. The label “P1” denotes the most illiquidity 20% 
stocks portfolio and “P5” denotes the least illiquidity 20% stocks portfolio. The third row 
labeled “P1-P5” shows the monthly return difference between the most illiquid stocks and 
the least illiquid stocks. 
 A common feature of this table is that the return difference is negative across all 
markets (only except Brazil), and those differences are all significant statistically. The 
return difference is from -0.99% per month (Italy) to -2.76% per month (Hong Kong), 
that translate into an annual return difference of about 12%-33%. The results suggest that 
illiquid stocks are associated with lower returns all over the world, and the returns 
difference has significantly economic meaning. This is also consistent with my previous 
argument that illiquid stocks need to lower their price to attract investors. The results 
provide an intuitive relation between stock returns and illiquidity. However, since state 
variables that affect stock returns are not controlled in the model, the validation of the 
argument needs further investigation. 
      [Table 3] 
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3.4.2 Tests on liquidity factors 
Existing literature shows that stock illiquidity not only affects contemporaneous stock 
returns, but also expected stock returns.41
𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝜀𝑡 ,                                      (4) 
 To test both the relation of stock returns with 
illiquidity and stock returns with lagged illiquidity, I follow Amihud’s specification 
(2002), the liquidity effect is estimated by the following regression models: 
and  
  𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐴𝑖𝑙𝑙𝑖𝑞𝑡−1 + 𝛾2𝐴𝑖𝑙𝑙𝑖𝑞𝑡 + 𝜀𝑡 ,                                    (5) 
where Illiqi,t is the illiquidity measure for firm i at month t, which is estimated by model 
(1), and Illiqi,t-1 is the illiquidity for firm i at month (t-1). Ailliqt is the market average of 
illiquidity at month t, which is measured by equation (2), and Ailliqt -1 is the market 
average of illiquidity at month (t-1). Following the conventional approach proposed by 
Amihid (2002), current and lagged illiquidity are included in the test equation. 
[Table 4]  
Table 4 reports empirical estimates of equations (4) and (5), where equation (4) 
estimates the effect of individual illiquidity and equation (5) estimates the effect of 
market average illiquidity. Both equations generate similar results, although the 
individual illiquidity influence appears to be more consistent. The evidence shows that 
the coefficients on the lagged illiquidity term are positive in most cases, suggesting that 
expected higher stock returns are required to compensate the illiquidity of security.  A 
negative sign of contemporaneous illiquidity is consistent with the notion that a lower 
                                                 
41 For example, Jones (2002) and Acharya and Pedersen (2005) 
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price is necessary to illiquid stocks in the market.  These findings are consistent with the 
results by Amihud (2002), Jones (2002), Acharya and Pedersen (2005) in their studies of 
the U.S. data. 
3.4.3 Fama-French three factors 
Since Fama and French (1993) three-factor model plays a central role to examine 
excess stock returns in current empirical analysis of asset pricing, I shall firstly test if the 
illiquidity effect still hold after controlling the Fama-French three factors. The augmented 
model is as follows:  
𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐼𝑙𝑙𝑖𝑞𝑡−1 + 𝛾2𝐼𝑙𝑙𝑖𝑞𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝜀𝑡 ,          (6) 
where Ri,t is the return of security i, RPt is the risk premium, which equals to �𝑅𝑚,𝑡 −
𝑟𝑓,𝑡), Rm,t is the value-weighted market return, rf,t is the U.S. three month risk free rate, 
SMBt is the small market value portfolio return minus the large market value portfolio 
return for a given month, HMLt is the high book-to-market value portfolio return minus 
the low book-to-market value portfolio return for a given month.  A detail description of 
Fama-French (FF) portfolios formation for each market is provided in the Appendix. 
Table 5 reports the estimated results by applying panel regression on equation (6). In 
general the estimated statistics provide strong evidence in supporting the Fama-French 
three-factors. Specifically, all market return premiums are positively associated with 
stock excess returns, and the estimated coefficients are statistically significant. A similar 
finding is obtained from the size effects in that the coefficients are positive and 
statistically significant. The empirical results from book-to-market effects vary from 
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market to market.  However, most of them are statistically significant.  These findings are 
consistent with the results from the existing literature.42
A noticeable finding from Table 5 is that the liquidity effects turn out to be more 
consistent in the advanced markets, where most coefficients of the illiquidity and lagged 
illiquidity are significant at 5% level or better (For Italy, only the coefficient of lagged 
illiquidity is significant, and for UK, only the coefficient of Illiquidity is significant), 
while evidence from emerging markets finds only 2 out of 9 coefficients of lagged 
illiquidity and of current illiquidity are significant at the 1% level. Comparing with Table 
4, some coefficients of illiquidity and lagged illiquidity in Table 5 lose their significance 
(especially in emerging market) and most coefficients of illiquidity and lagged illiquidity 
are smaller in absolute value (both in advanced markets and emerging markets). This 
implies that some effect on excess stock returns by illiquidity variable is caught by Fama-
French three factors. However, illiquidity effect is still significant for most of the markets 
in the sample, especially for advanced markets.  
  
[Table 5] 
3.4.4 Past stock return variables 
Beyond the Fama-French three factors, Jagadeesh and Titman (1993) and Carhart 
(1997), among others, demonstrate that persistently poor performance stocks have lower-
than-average returns, and funds with higher returns tend to have higher-than-average 
returns in the next year. This phenomenon is driven by the momentum factor. Yet, 
evidence also finds return reversal, as reported by DeBondt and Thaler (1985, 1987), 
Chopra, Lakonishok, and Ritter (1992), and McLean (2010) in that past losers perform 
                                                 
42 See, for example, Fama and French (1993), and Lougran (1997) 
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better than past winners. Besides return persistence and long term reversal, Ang (2006, 
2009) and Huang (2009), among others, argue that omission of previous month’s stock 
returns can lead to estimation bias for expected stock returns.  
To further test the validity that illiquidity is a risk factor, momentum factor, long term 
reversal factor and lag return variables as well as Fama-French three factors are included 
as controlled variables, and it gives the following regression equation: 
𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 +
𝛾7𝑅𝐸𝑉𝑖,𝑡 + 𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝜀𝑡 ,           (7) 
where Lag_return is lag one period return of   𝑅𝑖,𝑡, MOMt is the momentum factor for 
past 6 month and REVt is long term return reversal for 6-36 months. All other variables 
are defined as the same way as previous models. 
Table 6 reports empirical estimates of equation (7). Evidence from Table 6 is 
consistent with that I reported in Table 4, while the autocorrelation, momentum, and long 
term reversion factors are treated as controlled variables. Particularly most coefficients of 
the lagged illiquidity term are positive and coefficients of contemporaneous illiquidity are 
negative and statistically significant.   
The lag return factor, momentum factor and long term reversal factor show highly 
significant, meaning past stock returns have significant information content to predict 
excess stock returns.  Note that the coefficient of the momentum factor has mixed signs.  
The positive sign suggests that market returns continually carry the prevailing momentum.  
However, the negative sign is consistent with the notion of mean reversion. The negative 
sign of coefficients of REV factor indicates that there’s long term reversal in cross-
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sectional stock returns over three year horizons, which is consistent with existing 
literatures (Chopra et al. 1992 and McLean, 2010). The coefficients of lag return factor 
also show negative sign and significant for most of the markets, which indicates that 
omission of previous month’s stock return could lead to a biased model. 
The coefficients of illiquidity and lagged illiquidity variables are in similar qualitative 
result and the significant level is consistent with that shown in previous tables. It implies 
that the validity of illiquidity effects is not affected by momentum, long term reversal and 
lagged return variables.  
[Table 6] 
3.4.5 The role of the international market 
In an integrated global financial market, rational investors are advised to assess 
information from the rest of world to make portfolio decision. Since the U.S. market 
plays a dominant role in global market and its information is widely available through 
multimedia, 43
𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 +
𝛾7𝑅𝐸𝑉𝑖,𝑡 + 𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9𝑈𝑆_𝑅𝑃𝑡 + 𝛾10𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾11𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾12𝑉2,𝑡 + 𝜀𝑡 , 
(8) 
 it is reasonable to include the U.S. market variables to capture the 
influence of global factor (Connolly and Wang 2003, Chiang and Zheng 2010). Thus, I 
include the U.S. market Fama-French variables to equation (7):  
where US_RPt is the risk premium for the U.S. market, US_SMBt is the small minus big 
risk factor for the U.S. market, US_HMLt is the high minus low risk factor for the U.S. 
                                                 
43 Except for the US market, where UK market is served as the proxy for global market. 
71 
 
 
market, and V2 is U.S. stock market volatility. All other variables are defined as the same 
way as before.   
Table 7A reports empirical estimates of equation (8). Consistent with previous tables, 
most coefficients of the lagged illiquidity term are positive and coefficients of 
contemporaneous illiquidity are negative and statistically significant.  The evidence 
indicates that estimated coefficients are more consistent for advanced markets. Most 
coefficients of U.S. Fama-French variables and U.S. stock return volatility variable are 
significant, which implies that U.S. stock market affects domestic stock returns.   
 [Table 7A] 
It is generally recognized that bond markets and stock markets are highly correlated; 
risk in bond market is seen to spill over to stock market that jeopardize excess stock 
returns (Fama and French. 1993, Goyenko and Ukhov ,2009, Avramov, 2002 and 
Amihud, 2002). Fama (1990) and Campbell (1987) report that the term structure of 
interest rates and default spread between the BAA corporate bond rate and the AAA 
corporate bond rate play important roles in explaining expected stock returns. In the 
works of Brown, Harlow and Smith (1994) and Lekko and Milas (2001), the difference 
between Eurodollar rates and corresponding maturity T-Bill rates (TED) has been 
described as an important risk factor for describing international liquidity. Thus, the U.S. 
default rate spread, the interest rate spread between short and long period government 
bonds in local market, 44
                                                 
44 US term structure is used when the data is not available. 
 and the TED rate variables are included in the model as 
expressed by equation (9).  
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𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 +
𝛾7𝑅𝐸𝑉𝑖,𝑡 + 𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9(𝑟𝑢𝑠_𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠_𝑎𝑎𝑎,𝑡) + 𝛾10(𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡) +
𝛾11(𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝜀𝑡 ,        (9) 
where rUS_aaa,t is bond yield for Moody’s AAA rank firms, rUS_baa,t is bond yield for 
Moody’s BAA rank firms, (the bond yield spread denotes as Term in this table), rUS,10y,t is 
interest rate for U.S. 10 year government bond,  rf3m,,t is 3-month U.S. T-bill (interest 
spread denotes as Term in this table), and LIBORt is London Interbank Offered Rate.  
     Table 7B reports the regression results of equation (9). U.S. Default rate variables and 
Term Structure variables are positively correlated with most domestic stock returns, 
which is consistent with existing literature.45
[Table 7B] 
 TED variable is negatively correlated with 
stock returns. Since TED spread measures the credit risk of lending to commercial banks, 
the results support the notion that credit risk has negative impact on stock returns. 
Coefficients for the default rate, term structure, and TED variables are significant for 
most markets.  
Since the two set variables (U.S. Fama-French variables and interest rate variables) 
are both significant in the test results of Table 7A and Table 7B, omission of any 
variables above might generate missing variable problems. Therefore, I write whole set of 
variables into one model, which include domestic Fama-French variables, momentum 
factor, long term reversal factor, lag one return variables, U.S. Fama-French variables, 
U.S. stock volatility variables, default rate variable, and TED variable: 
                                                 
45 For example, Amihud (2002) 
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𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 +
𝛾7𝑅𝐸𝑉𝑖,𝑡 + 𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9𝑈𝑆_𝑅𝑃𝑡 + 𝛾10𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾11𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾12𝑉2,𝑡 +
𝛾13(𝑟𝑢𝑠_𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠_𝑎𝑎𝑎,𝑡) + 𝛾14(𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝛾15(𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝜀𝑡, (10) 
After I include all the possible variables that affect stock returns, the illiquidity effect 
is still significant for all advanced markets. However, the illiquidity effect becomes 
weaken for emerging markets (both illiquidity and lagged illiquidity are significant for 
India and Taiwan, lagged illiquidity is significant for Hong Kong and Korea). One 
notable finding in Table 7C is that after include the U.S. market factors and interest rate 
variables, coefficients of lagged illiquidity variable become smaller in absolute value and 
coefficients of the contemporaneous illiquidity variable become larger in absolute value 
for most of the markets, which implies that even those control variables cannot eliminate 
illiquidity effect, they do affect the magnitude of the effect.   
[Table 7C] 
3.4.6 Evidence from market illiquidity 
Stock returns are associated with individual stock illiquidity as well as market 
illiquidity. Amihud (2002) and Jones (2002), among others, suggest that aggregate 
liquidity is an important determinant for stock returns. Following the results of Table 4B, 
I include all the control variables that I find significant in the tests of firm level illiquidity 
and replace illiquidity with market illiquidity (Ailliq) and write the following equation: 
𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐴𝑖𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐴𝑖𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 +
𝛾6𝑀𝑂𝑀𝑖,𝑡 + 𝛾7𝑅𝐸𝑉𝑖,𝑡 + 𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9𝑈𝑆_𝑅𝑃𝑡 + 𝛾10𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾11𝑈𝑆_𝐻𝑀𝐿𝑡 +
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𝛾12𝑉2,𝑡 + 𝛾13(𝑟𝑢𝑠_𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠_𝑎𝑎𝑎,𝑡) + 𝛾14(𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝛾15(𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡) +
𝜀𝑡,                (11) 
where Ailliqi is the market illiquidity calculated from equation 2, and all the other 
variables are defined same as previously. 
Table 8 reports the estimation results of equation 11. The relation between market 
illiquidity and stock returns are similar with between firm level illiquidity and stock 
returns. That is, for most advanced markets and some emerging markets (Argentina, 
China, Indonesia, Korea and Taiwan) expected excess stock returns are positively 
correlated with lagged market illiquidity and negatively correlated with contemporaneous 
market illiquidity. By comparing Table 8 and Table 4B, coefficients of market illiquidity 
and lagged market illiquidity are smaller in absolute value for most markets and 
coefficients in some markets become insignificant (Brazil, Hong Kong, India, and 
Mexico), meaning that the set of control variables can explain part of the variance of 
illiquidity factor. However, the illiquidity effect is still valid for most other markets. 
 [Table 8] 
3.5 Alternative Proxy of Liquidity 
To assess the robustness of my results, alternatively I use trading volume turnover as 
another proxy of liquidity, which is also used by many previous researches, 46 where 
higher value of trading volume turnover47
                                                 
46 See, for example, Bailey and Jagtiani (1994), Berkman and Eleswarapu (1998), Rouwenhorst (1999), 
Levine and Schmukler (2006) 
 is interpreted as more liquidity stocks. The 
47 Trading volumes are quite different in absolute values among different markets, so I re-scaled the 
numbers to make them comparable.   
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models used to do the robustness tests is equation (12), which is derived from equation 
(10), with Illiqt and Illiqt-1 being substituted with trading volume turnover TOt and TOt-1  𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝑇𝑂𝑖,𝑡−1 + 𝛾2𝑇𝑂𝑖,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 +
𝛾7𝑅𝐸𝑉𝑖,𝑡 + 𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9𝑈𝑆_𝑅𝑃𝑡 + 𝛾10𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾11𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾12𝑉2,𝑡 +
𝛾13(𝑟𝑢𝑠_𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠_𝑎𝑎𝑎,𝑡) + 𝛾14(𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝛾15(𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝜀𝑡,  (12) 
where TOi,t is number of shares traded in day t for stock i divided by total shares 
outstanding of stock i, and all the other variables are defined same as previous models.  
In the context of the above discussion, the earlier results suggest that the lagged 
illiquidity is positively correlated with stock returns and the contemporaneous illiquidity 
is negatively correlated with stock returns. Therefore, I would expect a positive 
association between the trading volume turnover and stock returns and a negative 
association between lagged trading volume turnover and stock returns.48
Table 9 reports the empirical results of equation (12). The results of this test indicate 
a positive association between trading volume and stock returns and a negative 
association between lagged trading volume and stock returns in most advanced markets 
except Australia and Italy and in most emerging markets except Indonesia, South Korea 
and Mexico. The results are consistent (or even more significant for some emerging 
markets) with those I report earlier by using liquidity proxy proposed by Amihud (2002), 
that high illiquid stock requires higher return premiums in the future and is associated 
with lower contemporaneous stock returns.  
  
 [Table 9] 
                                                 
48 Some researchers have reported that the high liquidity is a symptom of overvaluation, and hence incurs 
low stock returns. See Jones (2002), Baker and Wurgler (2006) 
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3.6 Portfolio Analysis 
3.6.1 Illiquidity risk and stock excess returns 
The effect of illiquidity could be different for different characteristic stocks. Amihud 
(2002) and Pastor and Stambaugh (2003) document that smaller stocks are more sensitive 
to liquidity risk, since smaller stocks are more likely to be affected by market distress. 
When illiquidity rises, investors tend to substitute them with more liquid stocks (Amihud 
et al., 1990). Therefore, the illiquidity effect is stronger for smaller stock. In priori, it is 
anticipated that a greater positive effect of illiquidity on ex ante stock returns and a 
greater negative effect of illiquidity on contemporaneous stock returns. To address this 
issue, in the empirical analysis, I apply equation (11) and replace stock excess returns by 
portfolio excess returns: 
 𝑅𝑖,𝑝𝑜𝑟𝑡,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐴𝑖𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐴𝑖𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 +
𝛾6𝑀𝑂𝑀𝑖,𝑡 + 𝛾7𝑅𝐸𝑉𝑖,𝑡 + 𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9𝑈𝑆_𝑅𝑃𝑡 + 𝛾10𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾11𝑈𝑆_𝐻𝑀𝐿𝑡 +
𝛾12𝑉2,𝑡 + 𝛾13(𝑟𝑢𝑠_𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠_𝑎𝑎𝑎,𝑡) + 𝛾14(𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝛾15(𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡) +
𝜀𝑡,                 (13) 
Where Ri,port,t is the stock return in a portfolio at time t and all other variables are defined 
as the same way as before. Every month all stocks in a certain market are sorted by size 
and formed into five portfolios, where port=20, 40, 60, 80, and 100. 20 means the top 20% 
smallest market capitalization stocks, 40 means the 20%-40% smallest market 
capitalization stocks, and so on, 100 means the largest 20% market capitalization stocks. 
The portfolios are also constructed by book-to-market ratio in the same way.  
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Table 10 and Table 11 present the results for the illiquidity effect on size-based 
portfolios (Table 10) and book-to-market based portfolios (table11).  
[Table 10] 
[Table 11] 
The results for size-based portfolios show that the coefficients of lagged illiquidity 
and illiquidity are larger in absolute value for Rsize,20 than for Rsize,100 for most market 
(only expect for China and Korea), which suggests that the illiquidity effect is stronger 
for small firm stocks than for large firm stocks in international markets and are more 
significant for advanced markets. The results are consistent with the findings of existing 
literatures49
The results for book-to-market based portfolios show mixed patterns. For U.S., Japan, 
and Canada, illiquidity effect is stronger for high book-to-market stocks, while for a 
group of European markets (France, Germany, and UK) and a group of Asian markets 
(Australia, China, and Korea), middle book-to-market ratio stocks are more likely to be 
influenced by illiquidity effect. The results for U.S., Japan, and Canada can provide 
reasons that higher expected returns from value stocks (high book-to-market) as 
compared to growth stocks (low book-to-market) can be partially contributable to 
illiquidity risk. However, no comparable evidence of higher illiquidity risk is found in 
middle book-to-market stocks. 
 for the U.S. market and provide explanations on why smaller stocks earns 
higher expected returns compared to bigger stocks.  
                                                 
49 Foe example, Amihud (2002) and Pastor and Stambaugh (2003) 
78 
 
 
3.6.2 Illiquidity risk and portfolio excess returns 
Besides individual stock returns, researchers and practitioners usually also interested 
in portfolio performance.50
𝑅𝑆𝑍𝑝,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐴𝑖𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐴𝑖𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑆𝑀𝐵𝑡+𝛾4𝐻𝑀𝐿𝑡 + 𝛾5𝑀𝑂𝑀𝑖,𝑡 +
𝛾6𝑅𝐸𝑉𝑖,𝑡 + 𝛾7𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾8𝑈𝑆_𝑅𝑃𝑡 + 𝛾9𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾10𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾11𝑉2,𝑡 +
𝛾12(𝑟𝑢𝑠_𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠_𝑎𝑎𝑎,𝑡) + 𝛾13(𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝛾14(𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝜀𝑡, (14) 
 Therefore, it is necessary to investigate if illiquidity as a risk 
factor applies to portfolio returns as well. Following the procedure to price individual 
stock returns, I shall write the equations as: 
𝑅𝐵𝑀𝑝,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐴𝑖𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐴𝑖𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑆𝑀𝐵𝑡+𝛾4𝐻𝑀𝐿𝑡 + 𝛾5𝑀𝑂𝑀𝑖,𝑡 +
𝛾6𝑅𝐸𝑉𝑖,𝑡 + 𝛾7𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾8𝑈𝑆_𝑅𝑃𝑡 + 𝛾9𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾10𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾11𝑉2,𝑡 +
𝛾12(𝑟𝑢𝑠_𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠_𝑎𝑎𝑎,𝑡) + 𝛾13(𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝛾14(𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝜀𝑡,  (15) 
where RSZp,t is the monthly return on size-based portfolio p (p=20,40,60,80,and 100(size 
increases in p)) at time t. Every month all stocks in a certain market are sorted by size and 
formed into five portfolios, where port=20, 40, 60, 80, and 100. 20 means the top 20% 
smallest market capitalization stocks, 40 means the 20%-40% smallest market 
capitalization stocks, and so on, 100 means the largest 20% market capitalization stocks. 
The portfolios are also constructed by book-to-market ratio in the same way. RBMp,t is 
the monthly return on book-to-market-based portfolio p (p=20,40,60,80,and 100(Book-
to-Market value increases in p)) at time t, and the portfolios are constructed same way 
with size sorted portfolios. Ailliqi,t is equal-weighted market illiquidity, and all the other 
variables are as same as in equation (11). 
                                                 
50 For example, Fama and French (1993) and Pastor and Stambaugh (2003) 
79 
 
 
Results of equation (14) and equation (15) are reported in Table 12. 51
[Table 12] 
 The first 
column of Table 12 is coefficients of illiquidity and lagged illiquidity of the smallest 
capitalization stock portfolio, the second column is coefficients of illiquidity and lagged 
illiquidity of the largest capitalization stock portfolio, and the third column is the 
difference between the coefficients. The forth column to the sixth column are 
corresponding for Book-to-Market ratio sorted portfolios. For most of the markets, the 
relation between illiquidity/lagged illiquidity and portfolio returns are similar with the 
relation between illiquidity/lagged illiquidity and individual stock returns: For most 
portfolios, illiquidity is positively correlated with expected portfolio returns and negative 
correlated with contemporaneous portfolio returns. The pattern that smaller stock 
portfolios are more sensitive to illiquidity risk is still valid for many markets including 
the U.S., Japan, Italy, Hong Kong, India, and Korea. However, by testing the difference 
between the coefficients of illiquidity/lagged illiquidity for the smallest stock portfolios 
and for the largest stock portfolios, I find that the difference among portfolio returns in 
sensitivity to illiquidity risk is not statistically significant for most markets. 
3.7 Conclusion 
Prior studies such as Amihud and Mendelson (1986), Eleswarapu and Reinganum 
(1993)  Pastor and Stambaug (2003),  Bekaert, Harvey, and Lundblad, (2007) and Stahel 
(2005) show that liquidity is an important risk factor in pricing stocks.  Their studies, 
however, are restricted to a particular set of market data.  This study utilizes a broad 
                                                 
51 To save space, only the results of top 20% and bottom 20% portfolios are reported for comparison 
purpose. 
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international data set to test the relation between excess stock returns and illiquidity. 
Particularly, in the regression estimations, this study examines eight advanced markets 
(the United States, Australia, Canada, France, Germany, Italy, Japan, and United 
Kingdom) and nine emerging markets (Argentina, Brazil, China, Hong Kong, India, 
Indonesia, South Korea, Mexico, and Taiwan) and tests the relation between excess stock 
returns and the risk factors, the latter include the excess market return (RP), the size 
factor (SMB), the book-to-market equity factor (HML) (Fama and French, 1993), the 
momentum factor (Jegadeesh and Titman, 1993; Carhart, 1997), the long term reversal 
factor (Chopra, Lakonishok, and Ritter, 1992), the lagged return variable (Ang, 2006, 
2009 and Huang, et al. 2010),  U.S. Fama-French variables (Connolly and Wang, 2003, 
Chiang and Zheng, 2010), term structure, and default rate spread (Fama, 1990 and 
Campbell, 1986) the TED spread (Harlow and Smith, 1994 and Lekko and Milas, 2001),  
and illiquidity variables at firm level (Amihud, 2002; Pastor and Stambaug, 2003) . 
Test results show expected excess stock returns are positively correlated with lagged 
illiquidity. However, excess stock returns are negatively associated with 
contemporaneous illiquidity. The supporting evidence holds true for all of the advanced 
markets and some emerging markets. The finding in advanced market is consistent with 
prior studies that focus on the U.S. market, indicating that liquidity/illiquidity is a price 
factor generally existing in international stock markets. However, for emerging markets, 
the support for illiquidity effects is relatively weak. 
In addition to illiquidity variables, I find that domestic Fama-French variables have 
high explanatory power for local stock excess returns, which is consistent with the 
finding by Griffin (2002).  This study also propose that, risk factors of the U.S. stock 
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market (Fama-French factors) and bond market (default risk, term spread in interest rates, 
and TED) also have significant power in explaining local excess stock returns.  The 
supporting evidence from this study indicates that domestic markets are not independent 
from the global market, and empirical study of international markets with considering 
only their own risk factors is likely to produce biased estimators. 
I also form sample into size-based portfolios and book-to-market based portfolios and 
test illiquidity effect on different characteristic stocks. The results for size-based 
portfolios suggest that the illiquidity effect is generally stronger for small firm stocks 
than for large firm stocks in international markets and are more statistically significant 
for advanced markets. The results for book-to-market based portfolios are mixed and the 
reason needs further investigation.  
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Table 1: Summary Statistics 
 
This table reports summary statistics. Stock price and trading volume data are collected from Datastream 
International (except for the US, data of which are collected from CRSP).  Start date refers to beginning 
month of data for that market, and end date refers to ending month of data for that market. Firm number is 
the monthly average number of firms in the dataset, Market Return is value-weighted average monthly 
market return, which is calculated as Rt =100X (log(Pt ) -log(Pt-1)), and Market Ailliq is the average of 
market average illiquidity, which is defined by Amihud (2002). Panel A presents advanced markets 
including the US (US), Australia (AU), Canada (CA), France (FR), Germany (GR), Italy (IT), Japan (JP), 
and United Kingdom (UK); Panel B presents emerging markets including Argentina (AR), Brazil (BR), 
China (CN), Hong Kong (HK), India (IN), Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan 
(TW), respectively. 
 
Panel A Summary stats for advanced markets 
Country Start date End date Firm number Market Return Market Ailliq 
US 8/31/1990 12/31/2008 7030 0.5365 0.0301 
AU 8/31/1990 3/31/2009 643 0.5262 1.0475 
CA 8/31/1990 3/31/2009 648 0.6088 0.7470 
FR 8/31/1990 3/31/2009 601 0.3851 0.4930 
GR 8/31/1990 3/31/2009 557 0.2984 1.8062 
IT 8/31/1990 3/31/2009 208 0.2009 0.0635 
JP 8/31/1990 3/31/2009 1983 -0.3056 0.0537 
UK 8/31/1990 3/31/2009 1238 0.3352 0.0018 
 
Panel B Summary stats for emerging markets 
Country Start date End date Firm number Market Return Market Ailliq 
AR 8/31/1990 3/31/2009 42 1.1104 0.1697 
BR 7/31/1991 3/31/2009 164 1.0945 0.9734 
CN 8/30/1991 3/31/2009 368 0.7111 0.0143 
HK 8/31/1990 3/31/2009 478 0.6498 0.1443 
IN 8/31/1990 3/31/2009 390 1.1121 0.1843 
ID 11/30/1990 3/31/2009 179 0.5082 0.0019 
KO 8/31/1990 3/31/2009 437 0.5187 0.0080 
MX 8/31/1990 3/31/2009 71 1.5366 0.1500 
TW 8/31/1990 3/31/2009 361 0.1903 0.0038 
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Table 2: Correlation between Market Illiquidity and Financial Variables 
 
This table reports correlation between market financial variables and market illiquidity. RPt is value-
weighted market returns in excess of local market risk-free rates. SMBt and HMLt are size and book-to-
market risk factors (local market Fama-French factors, details about FF portfolios formation for each 
country are provided in the appendix). MOMt is the momentum factor for past 6 month and REVt is long 
term return reversal for 6-36 months. Default_ratet is the bond yield difference between Moody’s BAA 
rank firms and Moody’s AAA rank firms, Termt is the interest rate difference between US 10 year 
government bond and 3-month US T-bill, and TED spread is the difference between LIBORt (London 
Interbank Offered Rate) and short term US government debt. Ailliqt is market liquidity calculated by 
equation (2) from Amihud (2002). Samples cover advanced markets including the US (US), Australia (AU), 
Canada (CA), France (FR), Germany (GR), Italy (IT), Japan (JP), and United Kingdom (UK); emerging 
markets including Argentina (AR), Brazil (BR), China (CN), Hong Kong (HK), India (IN), Indonesia (ID), 
South Korea (KO), Mexico (MX), and Taiwan (TW), ***, **, and * denote significance at the 1%, 5%, and 10% 
levels, respectively. 
 
Panel A Correlation with market illiquidity (Ailliquidityt) for advanced markets 
 US Japan Australia Canada France Germany Italy UK 
RPt -0.1238* -0.2089*** -0.1523** -0.1751*** -0.1312* -0.1412** -0.2170*** -0.2879*** 
SMBt 0.0525 -0.0582 -0.2432*** -0.0550 -0.1089 -0.0832 -0.0354 -0.1824*** 
HMLt -0.0841 -0.0537 0.0979 0.0411 0.0946 -0.0192 -0.0141 0.0660 
MOMt -0.0587 0.1113 0.3195*** 0.0712 0.1381** 0.2919*** 0.0083 0.2159*** 
REVt -0.1355* 0.0484 0.1265* 0.1519** 0.0401 -0.0312 -0.1008 0.0154 
Default_ratet 0.3028*** 0.3333*** 0.6711*** 0.3374*** 0.4701*** 0.7597*** 0.4594*** 0.7764*** 
Termt 0.4586*** 0.0012 0.2194*** 0.2395*** 0.2670*** 0.1562** 0.2531*** 0.0794 
TEDt -0.0389 0.1863*** 0.2201*** 0.0061 -0.0338 0.3915*** 0.0302 0.5778*** 
 
 
Panel B Correlation with market illiquidity (Ailliquidityt) for emerging markets 
 Argentina Brazil China Hong Kong India Indonesia Korea Mexico Taiwan 
RPt -0.0764 0.1108 -0.0531 -0.0355 -0.1240 0.0242 0.0049 0.0981 -0.0521 
SMBt 0.0018 0.0761 -0.0530 -0.1935*** -0.0012 -0.0224 -0.2508*** 0.0101 0.0074 
HMLt 0.0459 0.2110*** -0.0563 0.1047 0.0237 0.0015 -0.1058 -0.0060 -0.0391 
MOMt 0.0076 0.0647 -0.0546 0.0012 0.0324 -0.0606 0.0601 0.0668 0.0088 
REVt 0.1201 0.0943 -0.1009 -0.0572 -0.0083 -0.0773 0.0617 -0.0102 0.0525 
Default_ratet 0.4683*** 0.0851 -0.1405** 0.2966*** -0.1562** 0.6109*** 0.0061 0.4096*** 0.6525*** 
Termt 0.1325* 0.0698 -0.1080 0.0767 -0.0650 0.0719 0.0038 0.1719*** -0.0452 
TEDt 0.0258 -0.1493** 0.0107 -0.0763 -0.0923 0.1440** 0.0854 -0.0443 0.2540*** 
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Table 3: Portfolio Stock Returns Sorted by Illiquidity 
 
This table reports monthly average return of liquidity sorted portfolios. Every month, stocks in the sample 
are sorted in descending order by illiquidity measurement proposed by Amuhid (2002). Based on each sort, 
stocks are grouped into five portfolios for each market. P1 denotes the most illiquidity 20% stocks portfolio, 
P5 denotes the least illiquidity 20% stocks portfolio, and P2, P3, and P4 denote stock portfolios at 40%, 60%, 
and 80% illiquidity scales. P1-P5 denotes the return difference between the most illiquidity stock portfolios 
and the least illiquidity stock portfolios. Portfolio monthly returns are calculated by equal weighted returns 
of the stocks, and being adjusted by the market returns. Samples cover advanced markets including the US 
(US), Australia (AU), Canada (CA), France (FR), Germany (GR), Italy (IT), Japan (JP), and United 
Kingdom (UK); emerging markets including Argentina (AR), Brazil (BR), China (CN), Hong Kong (HK), 
India (IN), Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan (TW), respectively. Monthly 
data ranges from 8/31/1990 to 3/31/2009 (1/31/1990 to 12/31/2008 for the US).  
 
Panel A1. Advanced Markets (Portfolios sorted by illiquidity) 
 US Japan Australia Canada France Germany Italy UK 
P1 
-0.5826*** 
(-14.2760) 
-0.8944*** 
(-22.3526) 
-1.2687*** 
(-8.7821) 
-1.1460*** 
(-7.4751) 
-0.6338*** 
(-4.9496) 
-1.5131*** 
(-8.8379) 
-0.2837*** 
(-3.3643) 
-2.3850*** 
(-22.0462) 
P5 
0.9461*** 
(32.9255) 
0.3983*** 
(9.7092) 
1.1132*** 
(10.6573) 
1.4047*** 
(19.8519) 
1.0018*** 
(10.8323) 
1.2397*** 
(10.4178) 
0.7091*** 
(4.6177) 
-0.3024 
(-1.1535) 
P1- P5 
-1.5287*** 
(-30.6249) 
-1.2927*** 
(-22.5580) 
-2.3819*** 
(-13.3612) 
-2.5507*** 
(-17.0161) 
-1.6355*** 
(-10.3548) 
-2.7527*** 
(-13.2030) 
-0.9928*** 
(-5.6944) 
-2.0826*** 
(-16.0344) 
 
Panel A2. Emerging Markets (Portfolios sorted by illiquidity) 
 Argentina Brazil China Hong Kong India Indonesia Korea Mexico Taiwan 
P1 
0.3037 
(0.8299) 
1.3398*** 
(4.5089) 
0.1494 
(-1.0595) 
-0.7687*** 
(-3.0123) 
-0.1205 
(-0.7240) 
-0.8079*** 
(-3.0833) 
-0.0886 
(-0.6092) 
0.7580*** 
(2.7078) 
-1.0782*** 
(-8.0008) 
P5 
1.6179*** 
(4.0224) 
0.7279*** 
(2.7460) 
2.0252*** 
(14.4383) 
1.9918*** 
(18.3090) 
2.4161*** 
(16.9994) 
1.0720*** 
(4.4066) 
1.6838*** 
(12.1203) 
1.7954*** 
(7.0629) 
1.4716*** 
(13.3696) 
P1- P5 
-1.1314** 
(-2.4167) 
0.6119 
(1.5367) 
-1.8758*** 
(-10.8791) 
-2.7605*** 
(-14.2467) 
-2.5366*** 
(-11.5898) 
-1.8798*** 
(-5.2578) 
-1.7724*** 
(-8.8116) 
-1.0373*** 
(-2.7269) 
-2.5498*** 
(-14.6400) 
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Table 4a: Firm Excess Returns and Stock Illiquidity 
 
This table reports panel regression results for the following model: 52
                                𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝜀𝑡 ,                                      (4)      
where Ri,t is the return of security i, rf,t is the risk free rate (US three month T-Bill rate), Illiqi,t is the 
illiquidity measure for firm i at month t, which is proposed by Amihud(2002), and Illiqi,t-1 is the illiquidity 
for firm i at month (t-1). Samples cover advanced markets including the US (US), Australia (AU), Canada 
(CA), France (FR), Germany (GR), Italy (IT), Japan (JP), and United Kingdom (UK); emerging markets 
including Argentina (AR), Brazil (BR), China (CN), Hong Kong (HK), India (IN), Indonesia (ID), Korea 
(KO), Mexico (MX), and Taiwan (TW), respectively. Monthly data ranges from 8/31/1990 to 3/31/2009 
(1/31/1990 to 12/31/2008 for the US). 2R  is the adjusted R-squared. The numbers in the parentheses are t-
statistics. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 
 
Panel A. Advanced Markets 
 US Japan Australia Canada France Germany Italy UK 
Constant -4.6117*** (-307.05) 
-4.3731*** 
(-226.08) 
-4.2605*** 
(-72.48) 
-3.7700*** 
(-73.63) 
-3.9670*** 
(-83.31) 
-5.0491*** 
(-59.26) 
-4.1356*** 
(-65.00) 
-4.6897*** 
(-98.94) 
Illiqt-1 
1.7306*** 
(8.18) 
4.8198*** 
(14.89) 
0.0138** 
(2.56) 
0.0917*** 
(2.97) 
0.1896*** 
(4.84) 
0.0221*** 
(4.02) 
0.5426*** 
(3.48) 
-1.2209 
(-1.06) 
Illiqt 
-2.4837*** 
(-11.19) 
-5.4199*** 
(-14.97) 
-0.0102** 
(-2.24) 
-0.1888*** 
(-5.95) 
-0.1824*** 
(-4.04) 
-0.0067 
(-1.52) 
-0.5443** 
(-2.28) 
-6.5424*** 
(-2.79) 
2R  0.0006 0.0028 0.0002 0.0012 0.0012 0.0006 0.0004 0.0002 
 
Panel B. Emerging Markets 
 Argentina Brazil China Hong Kong India Indonesia Korea Mexico Taiwan 
Constant -3.3876*** (-20.03) 
-1.7739*** 
(-13.04) 
-2.8181*** 
(-87.47) 
-4.1609*** 
(-74.06) 
-3.4394*** 
(-51.45) 
-3.4628*** 
(-36.07) 
-4.0550*** 
(-58.00) 
-3.0078*** 
(-23.06) 
-3.5500*** 
(-74.57) 
Illiqt-1 
1.9059** 
(2.50) 
-0.0037 
(-0.24) 
1.3002* 
(1.73) 
0.0121 
(0.67) 
0.5894*** 
(3.89) 
1.1685 
(1.45) 
9.6114* 
(1.87) 
0.0373 
(0.38) 
12.4084*** 
(3.14) 
Illiqt 
-1.4816*** 
(-2.71) 
0.0478 
(1.45) 
0.8871** 
(2.14) 
-0.0398* 
(-1.85) 
-0.6436*** 
(-4.02) 
-1.3303 
(-1.37) 
-8.1618* 
(-1.72) 
-0.0187 
(-0.14) 
-14.7278*** 
(-3.71) 
2R  0.0020 0.0005 0.0005 0.0000 0.0014 0.0001 0.0011 0.0000 0.0033 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
52 Cluster analysis is used to take care of the error terms that correlate cross-sectional, and Newey-West 
method is applied to take care of error terms that correlate time-serially. 
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Table 4b: Firm Excess Returns and Market Illiquidity 
 
This table reports panel regression results for the following model: 53
                                𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐴𝑖𝑙𝑙𝑖𝑞𝑡−1 + 𝛾2𝐴𝑖𝑙𝑙𝑖𝑞𝑡 + 𝜀𝑡 ,                                     (5)      
where Ri,t is the return of security i, rf,t is the risk free rate (US three month T-Bill rate), Ailliqt is the market 
average of illiquidity at month t, which is proposed by Amihud(2002), and Ailliqt-1 is the market average of 
illiquidity at month (t-1). Samples cover advanced markets including the US (US), Australia (AU), Canada 
(CA), France (FR), Germany (GR), Italy (IT), Japan (JP), and United Kingdom (UK); emerging markets 
including Argentina (AR), Brazil (BR), China (CN), Hong Kong (HK), India (IN), Indonesia (ID), Korea 
(KO), Mexico (MX), and Taiwan (TW), respectively. Monthly data ranges from 8/31/1990 to 3/31/2009 
(1/31/1990 to 12/31/2008 for the US). 2R  is the adjusted R-squared. The numbers in the parentheses are t-
statistics. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 
 
Panel A. Advanced Markets 
 US Japan Australia Canada France Germany Italy UK 
Constant -4.8460*** (-190.21) 
-4.5500*** 
(-166.84) 
-3.9217*** 
(-41.14) 
-3.7269*** 
(-38.96) 
-5.7761*** 
(-76.84) 
-5.5745*** 
(-66.31) 
-4.3627*** 
(-57.78) 
-3.9150*** 
(-85.01) 
Ailliqt-1 
25.9358*** 
(76.52) 
28.0427*** 
(99.96) 
0.6831*** 
(7.07) 
8.1740*** 
(29.47) 
9.3885*** 
(23.30) 
0.9691*** 
(14.89) 
5.0993*** 
(23.36) 
6.6674*** 
(27.75) 
Ailliqt 
-25.3026*** 
(-72.11) 
-27.7859*** 
(-97.69) 
-0.9511*** 
(-10.19) 
-8.3028*** 
(-29.93) 
-6.3262*** 
(-15.01) 
-0.6587*** 
(-12.07) 
-4.9078*** 
(-20.52) 
-10.6939*** 
(-40.62) 
2R  0.0093 0.0695 0.0012 0.0115 0.0086 0.0040 0.0154 0.0119 
 
Panel B. Emerging Markets 
 Argentina Brazil China Hong Kong India Indonesia Korea Mexico Taiwan 
Constant -5.5920*** (-15.37) 
-2.2390*** 
(-8.33) 
-2.7817*** 
(-86.40) 
-5.4617*** 
(-70.70) 
-3.2860*** 
(-40.48) 
-5.1264*** 
(-38.63) 
-4.7400*** 
(-53.97) 
-5.2753*** 
(-25.96) 
-4.8399*** 
(-66.65) 
Ailliqt-1 
5.5510*** 
(14.49) 
0.4768*** 
(2.98) 
16.7106*** 
(8.31) 
7.6374*** 
(25.87) 
3.0136*** 
(30.90) 
1.7885*** 
(21.94) 
95.9073*** 
(52.30) 
6.7997*** 
(10.09) 
9.1856*** 
(44.46) 
Ailliqt 
-4.3263*** 
(-11.47) 
-0.0750 
(-0.43) 
-18.4848*** 
(-9.62) 
-1.6691*** 
(-5.64) 
-3.1640*** 
(-31.48) 
-1.2585*** 
(-15.70) 
-87.8539*** 
(-43.48) 
4.5983*** 
(7.40) 
-7.0121*** 
(-35.77) 
2R  0.0358 0.0004 0.0010 0.0084 0.0189 0.0130 0.0724 0.0187 0.0294 
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Table 5: Estimates of Regressing Excess Returns on Illiquidity Factors and FF 
Factors 
 
This table reports panel regression results for the following model: 54  𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝜀𝑡 ,     (6)     
where Ri,t is stock returns. rf,t is the risk free rate (US three month T-Bill rate), Illiqi,t is the illiquidity 
measure for firm i at month t, which is proposed by Amihud(2002), and Illiqi,t-1 is the illiquidity for firm i at 
month (t-1). RPt is the risk premium, which equals to �𝑅𝑚,𝑡 − 𝑟𝑓,𝑡�, Rm,t is the value-weighted market return, 
SMBt is small market value portfolio return minus large market value portfolio return for a given month, 
HMLt is high book-to-market value portfolio return minus low book-to-market value portfolio return for a 
given month, details about Fama-French (FF) portfolios formation for each market are provided in the 
Appendix. 2R  is the adjusted R-squared. Samples cover advanced markets including the US (US), 
Australia (AU), Canada (CA), France (FR), Germany (GR), Italy (IT), Japan (JP), and United Kingdom 
(UK); emerging markets including Argentina (AR), Brazil (BR), China (CN), Hong Kong (HK), India (IN), 
Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan (TW), respectively. Monthly data ranges 
from 8/31/1990 to 3/31/2009 (1/31/1990 to 12/31/2008 for the US). 2R  is the adjusted R-squared. The 
numbers in the parentheses are t-statistics. ***, **, and * denote significance at the 1%, 5%, and 10% levels, 
respectively.  
Panel A. Advanced Markets 
 US Japan Australia Canada France Germany Italy UK 
Constant -5.1971*** (-325.82) 
-3.3010*** 
(-159.54) 
-1.6817*** 
(-18.42) 
-2.1715*** 
(-32.21) 
-2.8808*** 
(-55.58) 
-1.9883*** 
(-19.73) 
-3.4428*** 
(-54.21) 
-2.3591*** 
(-37.99) 
Illiqt-1 
1.4992*** 
(7.60) 
2.7685*** 
(11.11) 
0.0183*** 
(3.03) 
0.0982*** 
(2.99) 
0.2120*** 
(5.13) 
0.0357*** 
(4.64) 
0.5967*** 
(3.22) 
1.6977 
(1.11) 
Illiqt 
-2.2850*** 
(-11.07) 
-2.7684*** 
(-10.87) 
-0.0123*** 
(-3.21) 
-0.1573*** 
(-5.12) 
-0.1623*** 
(-4.05) 
-0.0168** 
(-2.15) 
-0.2000 
(-0.91) 
-8.8859** 
(-2.20) 
RP 1.0270*** (158.39) 
0.9429*** 
(118.59) 
1.0407*** 
(54.39) 
0.9012*** 
(52.48) 
0.8653*** 
(44.10) 
0.7389*** 
(35.72) 
0.9209*** 
(42.40) 
1.0529*** 
(76.87) 
SMB 0.6705*** (121.12) 
0.9637*** 
(52.83) 
0.6954*** 
(26.99) 
0.7881*** 
(26.81) 
0.7228*** 
(20.35) 
0.8338*** 
(19.34) 
0.5903*** 
(13.30) 
0.7933*** 
(33.07) 
HML 0.3223*** (37.53) 
0.2701*** 
(24.87) 
-0.1309*** 
(-8.72) 
0.0670*** 
(5.47) 
0.0343* 
(1.66) 
-0.0211 
(-0.98) 
0.2357*** 
(7.55) 
0.0096 
(0.59) 
2R  0.07 0.22 0.07 0.07 0.09 0.09 0.23 0.06 
 
Panel B. Emerging Markets 
 Argentina Brazil China Hong Kong India Indonesia Korea Mexico Taiwan 
Constant -2.4970*** (-14.21) 
-1.8351*** 
(-17.54) 
-2.3990*** 
(-63.95) 
-1.9022*** 
(-23.10) 
-1.7590*** 
(-27.35) 
-1.4247*** 
(-11.01) 
-2.7181*** 
(-44.97) 
-2.4484*** 
(-21.17) 
-2.1826*** 
(-46.44) 
Illiqt-1 
0.6979 
(1.01) 
-0.0161 
(-1.02) 
1.0715** 
(2.01) 
0.0017 
(0.11) 
0.4629*** 
(3.57) 
-1.8844 
(-0.29) 
4.4343 
(1.31) 
-0.1215 
(-1.41) 
10.7190*** 
(3.08) 
Illiqt 
-0.2456 
(-0.52) 
0.0570** 
(2.01) 
0.6509* 
(1.89) 
-0.0281 
(-1.56) 
-0.4544*** 
(-3.47) 
-6.9772 
(-0.75) 
-3.6823 
(-1.37) 
-0.1298 
(-0.74) 
-14.3160*** 
(-3.76) 
RP 0.9940*** (29.26) 
0.8029*** 
(33.44) 
0.2904*** 
(37.67) 
1.0380*** 
(60.92) 
0.9195*** 
(80.82) 
0.9768*** 
(39.53) 
0.9403*** 
(81.30) 
0.9385*** 
(24.88) 
1.0180*** 
(73.02) 
SMB 0.5074*** (7.89) 
0.3794*** 
(8.31) 
0.7566*** 
(28.45) 
0.8149*** 
(24.86) 
0.9496*** 
(31.16) 
0.7284*** 
(14.43) 
0.7980*** 
(24.10) 
0.2267*** 
(4.30) 
0.9683*** 
(26.84) 
HML 0.0070 (0.15) 
0.1265*** 
(4.31) 
0.3536*** 
(13.47) 
0.3390*** 
(22.65) 
0.0946*** 
(4.26) 
0.0805*** 
(3.40) 
0.1739*** 
(10.04) 
0.1343*** 
(3.72) 
0.0898*** 
(4.33) 
2R  0.30 0.11 0.11 0.16 0.29 0.18 0.19 0.19 0.29 
                                                 
54 Cluster analysis is used to take care of the error terms that correlate cross-sectional, and Newey-West 
method is applied to take care of error terms that correlate time-serially. 
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Table 6: Estimates of Regressing Excess Returns on Illiquidity Factors, FF Risk 
Factors and Past Stock information Variables 
 
This table reports panel regression results for the following model: 55  𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 + 𝛾7𝑅𝐸𝑉𝑖,𝑡 +
𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝜀𝑡,              (7)      
where Ri,t is the return of security i, rf,t is the risk free rate (US three month T-Bill rate), Illiqi,t is the 
illiquidity measure for firm i at month t, which is proposed by Amihud(2002), and Illiqi,t-1 is the illiquidity 
for firm i at month (t-1). RPt is the risk premium, which equals to �𝑅𝑚,𝑡 − 𝑟𝑓,𝑡�, Rm,t is the value-weighted 
market return, SMBt is the small market value portfolio return minus the large market value portfolio return 
for a given month, HMLt is the high book-to-market value portfolio return minus the low book-to-market 
value portfolio return for a given month, details about Fama-French (FF) portfolios formation for each 
market are provided in the Appendix. Lag_return is lag one period return of   𝑅𝑖,𝑡, MOMt is the momentum 
factor for past 6 month and REVt is long term return reversal for 6-36 months. Samples cover advanced 
markets including the US (US), Australia (AU), Canada (CA), France (FR), Germany (GR), Italy (IT), 
Japan (JP), and United Kingdom (UK); emerging markets including Argentina (AR), Brazil (BR), China 
(CN), Hong Kong (HK), India (IN), Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan (TW), 
respectively. Monthly data ranges from 8/31/1990 to 3/31/2009 (1/31/1990 to 12/31/2008 for the US). 2R  
is the adjusted R-squared. The numbers in the parentheses are t-statistics. ***, **, and * denote significance at 
the 1%, 5%, and 10% levels, respectively. 
  
Panel A. Advanced Markets 
 US Japan Australia Canada France Germany Italy UK 
Constant -4.7862*** (-243.21) 
-3.1862*** 
(-77.25) 
-3.6233*** 
(-21.64) 
-3.3788*** 
(-27.16) 
-4.0230*** 
(-33.57) 
-4.3265*** 
(-21.44) 
-3.0575*** 
(-24.34) 
-4.4839*** 
(-35.67) 
Illiqt-1 
1.4284*** 
(5.25) 
2.7898*** 
(11.23) 
0.0164*** 
(2.81) 
0.0896** 
(2.43) 
0.2123*** 
(5.20) 
0.0347*** 
(4.58) 
0.5964*** 
(3.14) 
1.5866 
(1.06) 
Illiqt 
-2.3003*** 
(-8.04) 
-2.9043*** 
(-11.31) 
-0.0139*** 
(-3.40) 
-0.1626*** 
(-4.35) 
-0.1803*** 
(-4.28) 
-0.0182** 
(-2.36) 
-0.2129 
(-0.94) 
-8.7599** 
(-2.18) 
RP 0.9845*** (131.98) 
0.9461*** 
(116.31) 
1.0078*** 
(50.82) 
0.8231*** 
(44.64) 
0.8216*** 
(40.69) 
0.7563*** 
(35.93) 
0.9170*** 
(42.55) 
0.9770*** 
(68.92) 
SMB 0.6106*** (94.88) 
0.9787*** 
(54.11) 
0.6661*** 
(25.60) 
0.6617*** 
(23.50) 
0.6673*** 
(18.54) 
0.7384*** 
(17.04) 
0.5877*** 
(13.42) 
0.6044*** 
(26.00) 
HML 0.3945*** (40.78) 
0.3039*** 
(27.72) 
-0.0584*** 
(-3.73) 
0.1328*** 
(10.14) 
0.1572*** 
(7.66) 
0.0549** 
(2.54) 
0.2607*** 
(8.87) 
0.2066*** 
(14.18) 
MOM 0.0901*** (9.80) 
-0.0162* 
(-1.75) 
0.2788*** 
(11.95) 
0.1846*** 
(10.25) 
0.2077*** 
(9.59) 
0.3738*** 
(12.91) 
-0.0932*** 
(-3.07) 
0.3390*** 
(15.75) 
REV 0.0074*** (21.62) 
-0.0829*** 
(-5.07) 
-0.1245*** 
(-4.36) 
-0.1768*** 
(-6.70) 
-0.3335*** 
(-10.99) 
-0.2075*** 
(-4.78) 
-0.0311 
(-0.98) 
-0.4278*** 
(-15.05) 
Lag_return -0.0282*** (-15.79) 
-0.0356*** 
(-11.07) 
-0.0390*** 
(-8.62) 
-0.0052 
(-1.06) 
-0.0495*** 
(-7.19) 
-0.0140** 
(-2.09) 
-0.0082 
(-1.16) 
0.0256*** 
(6.11) 
2R  0.07 0.22 0.07 0.07 0.09 0.09 0.22 0.06 
 
Panel B. Emerging Markets 
 Argentina Brazil China Hong Kong India Indonesia Korea Mexico Taiwan 
Constant -3.3150*** (-11.95) 
-2.8094*** 
(-10.20) 
-4.1684*** 
(-65.22) 
-4.0760*** 
(-27.72) 
-1.1108*** 
(-6.93) 
-2.3925*** 
(-8.83) 
-4.4791*** 
(-38.53) 
-1.8211*** 
(-9.88) 
-3.0508*** 
(-28.59) 
Illiqt-1 0.6060 -0.0136 0.8737* -0.0009 0.4766*** -1.0225 5.1793 -0.1281 10.6741*** 
                                                 
55 Cluster analysis is used to take care of the error terms that correlate cross-sectional, and Newey-West 
method is applied to take care of error terms that correlate time-serially. 
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(0.89) (-0.93) (1.68) (-0.06) (3.70) (-0.16) (1.55) (-1.47) (3.06) 
Illiqt 
-0.0450 
(-0.10) 
0.0538* 
(1.90) 
0.6219** 
(1.96) 
-0.0308* 
(-1.65) 
-0.4880*** 
(-4.01) 
-5.6000 
(-0.61) 
-6.8104** 
(-2.37) 
-0.1362 
(-0.78) 
-14.1501*** 
(-3.72) 
RP 0.9782*** (27.50) 
0.7985*** 
(30.52) 
0.2947*** 
(41.74) 
0.9511*** 
(57.69) 
0.9245*** 
(80.90) 
0.9275*** 
(39.74) 
0.9273*** 
(79.10) 
0.9540*** 
(24.74) 
1.0132*** 
(73.77) 
SMB 0.4734*** (7.48) 
0.3646*** 
(6.61) 
0.5786*** 
(18.25) 
0.7204*** 
(22.04) 
0.9519*** 
(31.74) 
0.5144*** 
(10.88) 
0.8079*** 
(24.14) 
0.2403*** 
(4.57) 
0.9665*** 
(26.71) 
HML 0.0152 (0.31) 
0.1409*** 
(4.82) 
0.2151*** 
(8.38) 
0.4169*** 
(25.98) 
0.1417*** 
(6.17) 
0.1498*** 
(6.60) 
0.2438*** 
(14.14) 
0.1434*** 
(3.97) 
0.0925*** 
(4.51) 
MOM 0.1382*** (2.83) 
0.1425*** 
(4.46) 
0.3125*** 
(18.07) 
0.3210*** 
(19.36) 
-0.0879*** 
(-3.84) 
0.0201 
(0.65) 
0.2455*** 
(14.37) 
-0.1067*** 
(-3.09) 
0.1619*** 
(8.05) 
REV -0.0142 (-0.36) 
0.0239 
(0.54) 
0.6295*** 
(23.96) 
-0.5556*** 
(-18.68) 
-0.1167*** 
(-4.10) 
0.5311*** 
(13.80) 
0.1139*** 
(4.70) 
-0.0047 
(-0.11) 
-0.0263 
(-1.23) 
Lag_return 0.0240* (1.85) 
-0.0624*** 
(-3.92) 
-0.0022 
(-0.54) 
-0.0153*** 
(-3.12) 
-0.0037 
(-0.60) 
-0.0171* 
(-1.89) 
-0.0295*** 
(-6.22) 
-0.0036 
(-0.30) 
0.0096* 
(1.87) 
2R  0.31 0.11 0.13 0.17 0.30 0.19 0.19 0.19 0.29 
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Table 7A: Estimates of Regressing Excess Returns on illiquidity factors, domestic 
factors, and US FF risk factors for international markets 
 
This table reports panel regression results for the following model: 56,57  𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 + 𝛾7𝑅𝐸𝑉𝑖,𝑡 +
𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9𝑈𝑆_𝑅𝑃𝑡 + 𝛾10𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾11𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾12𝑉2,𝑡 + 𝜀𝑡 ,   (8)    
where Ri,t is stock returns, rf,t is the risk free rate (US three month T-Bill rate), Illiqi,t is the illiquidity 
measure for firm i at month t, which is proposed by Amihud(2002), and Illiqi,t-1 is the illiquidity for firm i at 
month (t-1). RPt is the risk premium, which equals to �𝑅𝑚,𝑡 − 𝑟𝑓,𝑡�, Rm,t is the value-weighted market return,  
SMBt is small market value portfolio return minus large market value portfolio return for a given month, 
HMLt is high book-to-market value portfolio return minus low book-to-market value portfolio return for a 
given month, details about Fama-French (FF) portfolios formation for each market are provided in the 
Appendix. Lag_return is lag one period return of   𝑅𝑖,𝑡, MOMt is the momentum factor for past 6 month and 
REVt is long term return reversal for 6-36 months, US_RPt is the risk premium for the US market, US_SMBt 
is the small minus big risk factor for the US market, US_HMLt is the high minus low risk factor for the US 
market, and Vt is US stock market volatility. 
2R  is the adjusted R-squared. Samples cover advanced 
markets including the US (US), Australia (AU), Canada (CA), France (FR), Germany (GR), Italy (IT), 
Japan (JP), and United Kingdom (UK); emerging markets including Argentina (AR), Brazil (BR), China 
(CN), Hong Kong (HK), India (IN), Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan (TW), 
respectively. Monthly data ranges from 8/31/1990 to 3/31/2009 (1/31/1990 to 12/31/2008 for the US). 2R  
is the adjusted R-squared. The numbers in the parentheses are t-statistics. ***, **, and * denote significance at 
the 1%, 5%, and 10% levels, respectively.  
 
Panel A. Advanced Markets 
 US Japan Australia Canada France Germany Italy UK 
Constant -4.0424*** (-64.37) 
-4.5350*** 
(-73.44) 
-3.7405*** 
(-14.99) 
-4.1312*** 
(-21.23) 
-3.6438*** 
(-20.37) 
-4.9054*** 
(-17.31) 
-4.7523*** 
(-20.19) 
-4.8759*** 
(-29.05) 
Illiqt-1 
1.9636*** 
(7.07) 
2.4667*** 
(10.12) 
0.0159*** 
(2.76) 
0.0779** 
(2.19) 
0.2013*** 
(5.06) 
0.0345*** 
(4.61) 
0.5496*** 
(2.97) 
1.4181 
(0.98) 
Illiqt 
-2.7008*** 
(-11.00) 
-3.1631*** 
(-12.09) 
-0.0143*** 
(-3.44) 
-0.1685*** 
(-4.52) 
-0.1793*** 
(-4.27) 
-0.0182** 
(-2.36) 
-0.2532 
(-1.12) 
-8.5241** 
(-2.12) 
RP 0.9837*** (105.30) 
1.0152*** 
(119.70) 
1.0335*** 
(41.31) 
0.7711*** 
(29.15) 
0.7944*** 
(36.94) 
0.6619*** 
(22.77) 
0.8992*** 
(38.11) 
0.9028*** 
(44.27) 
SMB 0.5819*** (89.41) 
0.9454*** 
(52.41) 
0.6721*** 
(25.62) 
0.6125*** 
(21.56) 
0.6298*** 
(16.77) 
0.7536*** 
(17.50) 
0.5959*** 
(13.63) 
0.6203*** 
(26.67) 
HML 0.3500*** (36.70) 
0.3023*** 
(27.60) 
-0.0875*** 
(-5.60) 
0.1277*** 
(10.22) 
0.0463** 
(2.31) 
0.0506** 
(2.33) 
0.2525*** 
(8.73) 
0.1100*** 
(7.45) 
MOM 0.1337*** (14.50) 
-0.0359*** 
(-3.79) 
0.2452*** 
(10.34) 
0.1525*** 
(8.57) 
0.1711*** 
(7.78) 
0.3556*** 
(11.82) 
-0.0723** 
(-2.45) 
0.1876*** 
(8.49) 
REV 0.0078*** (22.19) 
-0.1012*** 
(-6.14) 
-0.1413*** 
(-4.91) 
-0.2481*** 
(-9.24) 
-0.2850*** 
(-9.26) 
-0.2201*** 
(-5.08) 
-0.0508 
(-1.59) 
-0.5431*** 
(-18.63) 
Lag_return -0.0309*** (-16.79) 
-0.0342*** 
(-10.53) 
-0.0400*** 
(-8.81) 
-0.0068 
(-1.36) 
-0.0559*** 
(-7.98) 
-0.0140** 
(-2.06) 
-0.0114 
(-1.60) 
0.0196*** 
(4.65) 
US_RP -0.0315*** (-3.77) 
-0.1024*** 
(-17.24) 
-0.0480** 
(-2.28) 
0.0807*** 
(3.06) 
0.0442** 
(2.31) 
0.1882*** 
(6.37) 
0.1195*** 
(5.66) 
0.1141*** 
(6.35) 
US_SMB 0.0943*** (11.57) 
0.1099*** 
(18.12) 
0.2019*** 
(11.53) 
0.3261*** 
(20.59) 
0.3291*** 
(22.44) 
0.1320*** 
(6.35) 
0.2022*** 
(11.12) 
0.5361*** 
(41.06) 
US_HML 0.0743*** 0.0645*** 0.1382*** 0.2785*** 0.3009*** 0.1007*** 0.1825*** 0.4366*** 
                                                 
56 Cluster analysis is used to take care of the error terms that correlate cross-sectional, and Newey-West 
method is applied to take care of error terms that correlate time-serially. 
57 For US market, FF factors in the UK market are adopted as international influence. 
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(12.70) (8.43) (5.29) (12.19) (15.34) (3.53) (8.51) (24.99) 
Vt 
-2.2102*** 
(-7.18) 
7.5534*** 
(25.00) 
1.5498 
(1.60) 
3.7669*** 
(4.49) 
-2.1002** 
(-2.47) 
2.9836** 
(2.38) 
7.5494*** 
(8.14) 
4.7532*** 
(6.58) 
2R  0.07 0.22 0.07 0.07 0.10 0.10 0.23 0.07 
Panel B. Emerging Markets 
 Argentina Brazil China Hong Kong India Indonesia Korea Mexico Taiwan 
Constant -5.1952*** 
(-10.47) 
-2.1806*** 
(-4.97) 
-1.1828*** 
(-6.54) 
-4.1549*** 
(-17.89) 
-1.5598*** 
(-6.09) 
-3.8052*** 
(-9.58) 
-2.4230*** 
(-13.80) 
-2.1864*** 
(-6.15) 
-4.6594*** 
(-31.18) 
Illiqt-1 0.6046 
(0.89) 
-0.0111 
(-0.81) 
0.9159* 
(1.70) 
-0.0030 
(-0.20) 
0.4624*** 
(3.61) 
-2.4333 
(-0.38) 
5.2592 
(1.57) 
-0.1396* 
(-1.65) 
10.7437*** 
(3.09) 
Illiqt -0.0725 
(-0.16) 
0.0519* 
(1.84) 
0.6788** 
(2.08) 
-0.0329* 
(-1.71) 
-0.5032*** 
(-4.17) 
-6.1220 
(-0.67) 
-6.7246** 
(-2.36) 
-0.1446 
(-0.84) 
-14.2656*** 
(-3.73) 
RP 1.0011*** 
(23.86) 
0.7461*** 
(25.31) 
0.2803*** 
(37.72) 
0.9311*** 
(47.29) 
0.9101*** 
(73.16) 
0.8941*** 
(36.24) 
0.9391*** 
(73.77) 
0.9334*** 
(20.90) 
1.0853*** 
(74.59) 
SMB 0.4883*** 
(7.58) 
0.4007*** 
(7.37) 
0.6042*** 
(18.85) 
0.8121*** 
(23.46) 
0.9904*** 
(32.92) 
0.5195*** 
(10.87) 
0.7857*** 
(23.26) 
0.2363*** 
(4.53) 
0.9762*** 
(26.68) 
HML 0.0221 
(0.45) 
0.1489*** 
(4.95) 
0.2815*** 
(10.10) 
0.3382*** 
(20.92) 
0.1112*** 
(4.83) 
0.1565*** 
(6.77) 
0.2532*** 
(14.45) 
0.1461*** 
(4.05) 
0.0706*** 
(3.42) 
MOM 0.1296*** 
(2.65) 
0.1114*** 
(3.45) 
0.2474*** 
(13.92) 
0.2618*** 
(15.89) 
-0.0983*** 
(-4.28) 
0.0102 
(0.33) 
0.2596*** 
(14.73) 
-0.1019*** 
(-2.94) 
0.1063*** 
(5.22) 
REV -0.0452 
(-1.16) 
0.0027 
(0.06) 
0.5534*** 
(19.85) 
-0.5185*** 
(-17.02) 
-0.1368*** 
(-4.83) 
0.5194*** 
(13.32) 
0.1034*** 
(4.02) 
-0.0016 
(-0.04) 
-0.0349 
(-1.64) 
Lag_return 0.0266** 
(2.04) 
-0.0649*** 
(-4.07) 
-0.0088** 
(-2.23) 
-0.0206*** 
(-4.22) 
-0.0085 
(-1.37) 
-0.0170* 
(-1.86) 
-0.0329*** 
(-6.82) 
-0.0080 
(-0.66) 
0.0115** 
(2.22) 
US_RP -0.0415 
(-0.78) 
0.0947*** 
(2.64) 
0.1000*** 
(8.55) 
0.0725*** 
(2.70) 
0.0270 
(1.40) 
0.2133*** 
(6.39) 
-0.0474** 
(-2.34) 
0.0505 
(1.07) 
-0.1012*** 
(-7.29) 
US_SMB -0.0169 
(-0.37) 
0.3099*** 
(10.21) 
-0.2092*** 
(-16.74) 
0.5095*** 
(21.43) 
0.2633*** 
(11.38) 
0.3373*** 
(10.54) 
-0.0448** 
(-2.27) 
0.1803*** 
(5.05) 
0.0389*** 
(2.72) 
US_HML -0.1446** 
(-2.34) 
0.1163*** 
(2.91) 
-0.0219 
(-1.61) 
0.2329*** 
(9.27) 
0.1156*** 
(4.83) 
0.3137*** 
(7.09) 
0.0722*** 
(2.92) 
0.1444*** 
(3.29) 
0.1989*** 
(10.33) 
Vt 10.4724*** 
(4.15) 
-2.2199 
(-1.16) 
-13.4236*** 
(-19.09) 
2.9629*** 
(2.66) 
2.5811*** 
(2.71) 
6.2884*** 
(3.53) 
-11.1942*** 
(-12.24) 
1.3641 
(0.74) 
9.4211*** 
(13.72) 
2R  0.31 0.11 0.13 0.17 0.30 0.20 0.19 0.19 0.30 
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Table 7B: Estimates of Regressing Excess Returns on illiquidity factors, domestic 
factors, and interest rate variables for international markets 
 
This table reports panel regression results for the following model: 58,59 𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐼𝑙𝑙𝑖𝑞𝑖 ,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 + 𝛾7𝑅𝐸𝑉𝑖,𝑡 +
𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9𝑈𝑆_𝑅𝑃𝑡 + 𝛾10𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾11𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾12𝑉2,𝑡 + 𝛾13�𝑟𝑢𝑠𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠𝑎𝑎𝑎,𝑡� +
𝛾14�𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡� + 𝛾15�𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡� + 𝜀𝑡 ,    (9) 
  
 
where Ri,t is stock returns, rf,t is the risk free rate (US three month T-Bill rate), Illiqi,t is the illiquidity 
measure for firm i at month t, which is proposed by Amihud(2002), and Illiqi,t-1 is the illiquidity for firm i at 
month (t-1). RPt is the risk premium, which equals to �𝑅𝑚,𝑡 − 𝑟𝑓,𝑡�, Rm,t is the value-weighted market return,  
SMBt is small market value portfolio return minus large market value portfolio return for a given month, 
HMLt is high book-to-market value portfolio return minus low book-to-market value portfolio return for a 
given month, details about Fama-French (FF) portfolios formation for each market are provided in the 
Appendix. Lag_return is lag one period return of   𝑅𝑖,𝑡, MOMt is the momentum factor for past 6 month and 
REVt is long term return reversal for 6-36 months, rUS_aaa,t is bond yield for Moody’s AAA rank firms, 
rUS_baa,t is bond yield for Moody’s BAA rank firms, (the bond yield spread denotes as Default_Rate in this 
table), rUS,10y,t is interest rate for US 10 year government bond, rf3m,t is 3-month US T-bill rate (interest 
spread denotes as Term in this table), and TED spread is the difference between LIBORt (London Interbank 
Offered Rate) and short term US government debt. 2R  is the adjusted R-squared. Samples cover advanced 
markets including the US (US), Australia (AU), Canada (CA), France (FR), Germany (GR), Italy (IT), 
Japan (JP), and United Kingdom (UK); emerging markets including Argentina (AR), Brazil (BR), China 
(CN), Hong Kong (HK), India (IN), Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan (TW), 
respectively. Monthly data ranges from 8/31/1990 to 3/31/2009 (1/31/1990 to 12/31/2008 for the US). 2R  
is the adjusted R-squared. The numbers in the parentheses are t-statistics. ***, **, and * denote significance at 
the 1%, 5%, and 10% levels, respectively.  
 
Panel A. Advanced Markets 
 US Japan Australia Canada France Germany Italy UK 
Constant -6.6071*** (-109.70) 
-7.3153*** 
(-98.77) 
-6.8278*** 
(-27.10) 
-6.4649*** 
(-28.95) 
-5.9613*** 
(-33.90) 
-5.5167*** 
(-16.72) 
-6.4431*** 
(-24.41) 
-6.8728*** 
(-38.69) 
Illiqt-1 
1.2506*** 
(4.76) 
2.4656*** 
(10.11) 
0.0123** 
(2.22) 
0.0705** 
(2.08) 
0.1773*** 
(4.75) 
0.0325*** 
(4.34) 
0.4013** 
(2.14) 
1.2634 
(0.88) 
Illiqt 
-2.4728*** 
(-8.41) 
-3.1569*** 
(-12.24) 
-0.0184*** 
(-3.73) 
-0.1799*** 
(-4.46) 
-0.2099*** 
(-4.64) 
-0.0198** 
(-2.57) 
-0.4208* 
(-1.82) 
-8.9584** 
(-2.12) 
RP 0.9988*** (134.35) 
0.9456*** 
(116.14) 
0.9915*** 
(46.87) 
0.8083*** 
(44.06) 
0.8480*** 
(41.64) 
0.7549*** 
(35.29) 
0.9449*** 
(43.36) 
0.9710*** 
(66.04) 
SMB 0.5118*** (79.81) 
0.9040*** 
(49.57) 
0.6316*** 
(24.38) 
0.5593*** 
(19.44) 
0.7421*** 
(20.08) 
0.8483*** 
(19.29) 
0.6386*** 
(14.29) 
0.5691*** 
(23.31) 
HML 0.3493*** (36.17) 
0.2237*** 
(20.21) 
-0.1663*** 
(-10.64) 
0.0419*** 
(3.21) 
0.0461** 
(2.21) 
0.0398* 
(1.84) 
0.1863*** 
(6.36) 
0.0495*** 
(3.35) 
MOM 0.0843*** (9.11) 
-0.0597*** 
(-6.40) 
0.1922*** 
(7.56) 
0.1157*** 
(6.24) 
0.1223*** 
(5.53) 
0.1517*** 
(4.73) 
-0.0521* 
(-1.70) 
0.2329*** 
(10.38) 
REV 0.0061*** (18.43) 
0.0106 
(0.65) 
-0.1965*** 
(-6.97) 
-0.1901*** 
(-7.18) 
-0.2426*** 
(-7.99) 
-0.1701*** 
(-3.94) 
-0.0290 
(-0.94) 
-0.3239*** 
(-11.29) 
Lag_return -0.0292*** (-16.26) 
-0.0389*** 
(-12.07) 
-0.0404*** 
(-8.88) 
-0.0068 
(-1.38) 
-0.0482*** 
(-6.91) 
-0.0123* 
(-1.83) 
-0.0011 
(-0.15) 
0.0249*** 
(5.96) 
Default_rate 1.8064*** (26.17) 
4.1548*** 
(50.79) 
4.1953*** 
(13.95) 
3.3301*** 
(13.03) 
2.8297*** 
(13.20) 
2.5864*** 
(7.57) 
3.3776*** 
(13.32) 
3.2260*** 
(15.70) 
                                                 
58 Cluster analysis is used to take care of the error terms that correlate cross-sectional, and Newey-West 
method is applied to take care of error terms that correlate time-serially. 
59 For US market, FF factors in the UK market are adopted as international influence. 
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Term 0.9155*** (57.39) 
0.7613*** 
(46.09) 
0.7914*** 
(15.75) 
0.8573*** 
(19.60) 
0.8128*** 
(20.01) 
0.9297*** 
(16.67) 
0.6272*** 
(12.18) 
0.7678*** 
(20.72) 
TED -2.0795*** (-35.74) 
-0.7312*** 
(-11.92) 
-2.6826*** 
(-17.88) 
-2.0077*** 
(-13.48) 
-2.3164*** 
(-17.69) 
-2.2301*** 
(-13.09) 
-1.0895*** 
(-6.33) 
-2.3982*** 
(-19.80) 
2R  0.08 0.23 0.09 0.08 0.11 0.10 0.24 0.07 
 
 
Panel B. Emerging Markets 
 Argentina Brazil China Hong Kong India Indonesia Korea Mexico Taiwan 
Constant -8.5071*** (-11.44) 
-5.3529*** 
(-11.09) 
1.1802*** 
(6.16) 
-7.0132*** 
(-27.36) 
-4.2148*** 
(-13.60) 
-6.2210*** 
(-14.61) 
-6.8487*** 
(-26.98) 
-5.8342*** 
(-11.54) 
-6.9081*** 
(-35.40) 
Illiqt-1 
0.2842 
(0.46) 
-0.0188 
(-1.47) 
0.8444 
(1.55) 
-0.0045 
(-0.32) 
0.4674*** 
(3.70) 
-8.1041 
(-1.27) 
5.2885 
(1.59) 
-0.1959** 
(-2.37) 
10.4894*** 
(3.01) 
Illiqt 
-0.4476 
(-0.94) 
0.0469 
(1.53) 
0.5277 
(1.62) 
-0.0426* 
(-1.76) 
-0.4883*** 
(-4.05) 
-13.6558 
(-1.47) 
-7.3724*** 
(-2.58) 
-0.2117 
(-1.27) 
-14.3027*** 
(-3.75) 
RP 0.9519*** (26.95) 
0.8108*** 
(31.13) 
0.2645*** 
(37.94) 
0.9688*** 
(58.85) 
0.9331*** 
(80.39) 
0.9088*** 
(39.65) 
0.9087*** 
(77.48) 
0.9300*** 
(24.15) 
1.0059*** 
(72.91) 
SMB 0.4490*** (6.93) 
0.3667*** 
(6.64) 
0.5022*** 
(16.12) 
0.7880*** 
(23.98) 
0.9853*** 
(32.76) 
0.5235*** 
(11.08) 
0.8112*** 
(24.19) 
0.2487*** 
(4.76) 
1.0645*** 
(28.69) 
HML -0.0274 (-0.55) 
0.1175*** 
(4.06) 
0.2898*** 
(10.87) 
0.2978*** 
(17.59) 
0.0210 
(0.89) 
0.1206*** 
(5.16) 
0.1668*** 
(9.64) 
0.0688* 
(1.90) 
0.0338* 
(1.66) 
MOM 0.0847* (1.75) 
0.1543*** 
(4.83) 
0.2667*** 
(14.61) 
0.2929*** 
(17.37) 
-0.0832*** 
(-3.53) 
0.0651** 
(2.17) 
0.2304*** 
(13.48) 
-0.0919*** 
(-2.67) 
0.1709*** 
(8.41) 
REV -0.0016 (-0.04) 
0.0904** 
(2.01) 
0.6232*** 
(23.55) 
-0.4006*** 
(-12.94) 
-0.0718** 
(-2.51) 
0.5373*** 
(13.88) 
0.2035*** 
(8.30) 
0.0572 
(1.36) 
-0.0396* 
(-1.84) 
Lag_return 0.0174 (1.31) 
-0.0673*** 
(-4.22) 
-0.0194*** 
(-4.98) 
-0.0185*** 
(-3.77) 
-0.0066 
(-1.08) 
-0.0218** 
(-2.43) 
-0.0325*** 
(-6.83) 
-0.0065 
(-0.55) 
0.0020 
(0.40) 
Default_rate 5.4040*** (6.81) 
2.8329*** 
(5.70) 
-2.3338*** 
(-12.36) 
3.6597*** 
(12.54) 
2.0572*** 
(6.91) 
3.6776*** 
(8.13) 
3.0870*** 
(11.65) 
3.6989*** 
(6.12) 
2.9192*** 
(14.42) 
Term 0.9567*** (9.04) 
1.0154*** 
(9.80) 
-1.0887*** 
(-30.10) 
0.7220*** 
(11.70) 
1.0284*** 
(19.52) 
0.8468*** 
(9.78) 
0.6808*** 
(14.77) 
0.8933*** 
(8.77) 
1.0106*** 
(27.79) 
TED -0.9119** (-2.27) 
-2.9656*** 
(-9.55) 
-3.0730*** 
(-25.45) 
-2.3022*** 
(-12.73) 
-0.2471 
(-1.62) 
-2.0048*** 
(-6.41) 
-2.6125*** 
(-17.44) 
-0.9102*** 
(-2.88) 
-0.5250*** 
(-4.56) 
2R  0.32 0.12 0.15 0.18 0.30 0.20 0.20 0.20 0.30 
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Table 7C: Estimates of Regressing Excess Returns on Illiquidity Factors, Domestic 
Factors, US FF Risk Factors and Interest Rate Variables 
 
This table reports panel regression results for the following model: 60,61
𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐼𝑙𝑙𝑖𝑞𝑖 ,𝑡−1 + 𝛾2𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 + 𝛾7𝑅𝐸𝑉𝑖,𝑡 +
𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9𝑈𝑆_𝑅𝑃𝑡 + 𝛾10𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾11𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾12𝑉2,𝑡 + 𝛾13�𝑟𝑢𝑠𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠𝑎𝑎𝑎,𝑡� +
𝛾14�𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡� + 𝛾15�𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡� + 𝜀𝑡 ,     (10) 
  
 
where Ri,t is stock returns, rf,t is the risk free rate (US three month T-Bill rate), Illiqi,t is the illiquidity 
measure for firm i at month t, which is proposed by Amihud(2002), and Illiqi,t-1 is the illiquidity for firm i at 
month (t-1). RPt is the risk premium, which equals to �𝑅𝑚,𝑡 − 𝑟𝑓,𝑡�, Rm,t is the value-weighted market return,  
SMBt is small market value portfolio return minus large market value portfolio return for a given month, 
HMLt is high book-to-market value portfolio return minus low book-to-market value portfolio return for a 
given month, details about Fama-French (FF) portfolios formation for each market are provided in the 
Appendix. Lag_return is lag one period return of   𝑅𝑖,𝑡, MOMt is the momentum factor for past 6 month and 
REVt is long term return reversal for 6-36 months, US_RPt is the risk premium for the US market, US_SMBt 
is the small minus big risk factor for the US market, US_HMLt is the high minus low risk factor for the US 
market,  rUS_aaa,t is bond yield for Moody’s AAA rank firms, rUS_baa,t is bond yield for Moody’s BAA rank 
firms, (the bond yield spread denotes as Default_rate in this table), rUS,10y,t is interest rate for US 10 year 
government bond,  rf3m,t is 3-month US T-bill rate (interest spread denotes as Term in this table), TED 
spread is the difference between LIBORt (London Interbank Offered Rate) and short term US government 
debt, and V2 is US stock market volatility. 
2R  is the adjusted R-squared. Samples cover advanced markets 
including the US (US), Australia (AU), Canada (CA), France (FR), Germany (GR), Italy (IT), Japan (JP), 
and United Kingdom (UK); emerging markets including Argentina (AR), Brazil (BR), China (CN), Hong 
Kong (HK), India (IN), Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan (TW), respectively. 
Monthly data ranges from 8/31/1990 to 3/31/2009 (1/31/1990 to 12/31/2008 for the US). 2R  is the 
adjusted R-squared. The numbers in the parentheses are t-statistics. ***, **, and * denote significance at the 
1%, 5%, and 10% levels, respectively.  
 
Panel A. Advanced Markets 
 US Japan Australia Canada France Germany Italy UK 
Constant -7.4884*** (-91.46) 
-7.5043*** 
(-94.59) 
-5.7964*** 
(-20.79) 
-6.4813*** 
(-27.29) 
-5.6502*** 
(-26.14) 
-5.0752*** 
(-14.13) 
-7.2067*** 
(-24.85) 
-6.5543*** 
(-33.21) 
Illiqt-1 
1.7781*** 
(6.49) 
2.3486*** 
(9.68) 
0.0125** 
(2.26) 
0.0671** 
(2.02) 
0.1725*** 
(4.65) 
0.0322*** 
(4.32) 
0.3946** 
(2.13) 
1.0696 
(0.76) 
Illiqt 
-2.8517*** 
(-11.60) 
-3.2531*** 
(-12.50) 
-0.0182*** 
(-3.67) 
-0.1779*** 
(-4.51) 
-0.2060*** 
(-4.63) 
-0.0203*** 
(-2.62) 
-0.4237* 
(-1.83) 
-8.8432** 
(-2.09) 
RP 1.0072*** (108.34) 
1.0009*** 
(118.18) 
1.0566*** 
(40.40) 
0.7373*** 
(28.36) 
0.8402*** 
(38.98) 
0.6998*** 
(24.21) 
0.9215*** 
(38.64) 
0.8825*** 
(42.80) 
SMB 0.4950*** (75.78) 
0.8810*** 
(48.50) 
0.6469*** 
(24.83) 
0.5301*** 
(18.38) 
0.7018*** 
(18.33) 
0.8475*** 
(19.49) 
0.6402*** 
(14.37) 
0.5799*** 
(23.78) 
HML 0.3548*** (36.67) 
0.2200*** 
(19.87) 
-0.2027*** 
(-12.92) 
0.0312** 
(2.47) 
-0.0334 
(-1.63) 
0.0409* 
(1.88) 
0.1761*** 
(6.08) 
-0.0073 
(-0.49) 
MOM 0.0767*** (8.31) 
-0.0664*** 
(-6.98) 
0.1528*** 
(5.86) 
0.0895*** 
(4.87) 
0.0970*** 
(4.33) 
0.1477*** 
(4.52) 
-0.0295 
(-0.99) 
0.1339*** 
(5.90) 
REV 0.0066*** (19.91) 
0.0039 
(0.24) 
-0.1954*** 
(-6.88) 
-0.2681*** 
(-9.88) 
-0.2198*** 
(-7.15) 
-0.1912*** 
(-4.42) 
-0.0409 
(-1.32) 
-0.4355*** 
(-14.80) 
Lag_return -0.0337*** (-18.41) 
-0.0390*** 
(-11.96) 
-0.0419*** 
(-9.20) 
-0.0087* 
(-1.73) 
-0.0538*** 
(-7.61) 
-0.0147** 
(-2.15) 
-0.0057 
(-0.79) 
0.0191*** 
(4.55) 
                                                 
60 Cluster analysis is used to take care of the error terms that correlate cross-sectional, and Newey-West 
method is applied to take care of error terms that correlate time-serially. 
61 For US market, FF factors in the UK market are adopted as international influence. 
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US_RP -0.0465*** (-5.49) 
-0.0928*** 
(-15.68) 
-0.1310*** 
(-6.14) 
0.0785*** 
(3.02) 
0.0092 
(0.48) 
0.0715** 
(2.38) 
0.1060*** 
(5.01) 
0.1076*** 
(6.02) 
US_SMB 0.0669*** (7.64) 
0.0236*** 
(3.84) 
0.0296 
(1.63) 
0.2246*** 
(14.20) 
0.2353*** 
(15.61) 
0.0352* 
(1.65) 
0.1238*** 
(6.84) 
0.4307*** 
(32.01) 
US_HML -0.0320*** (-5.35) 
0.0397*** 
(5.21) 
0.0392 
(1.47) 
0.2795*** 
(11.98) 
0.2630*** 
(13.08) 
0.0722** 
(2.51) 
0.1650*** 
(7.83) 
0.3741*** 
(20.91) 
Vt 
-4.3984*** 
(-14.02) 
3.2874*** 
(10.46) 
-8.4967*** 
(-8.25) 
-2.2120** 
(-2.44) 
-3.3591*** 
(-3.92) 
-4.8664*** 
(-3.54) 
3.6377*** 
(3.62) 
0.6169 
(0.82) 
Default_rate 3.8362*** (42.24) 
3.6426*** 
(42.54) 
4.8591*** 
(15.36) 
3.4236*** 
(12.69) 
2.7837*** 
(13.04) 
2.9477*** 
(8.52) 
3.1244*** 
(12.36) 
2.9377*** 
(14.04) 
Term 0.8691*** (52.73) 
0.7827*** 
(47.67) 
0.8955*** 
(17.59) 
0.8847*** 
(20.18) 
0.8212*** 
(19.85) 
0.9574*** 
(15.91) 
0.6007*** 
(11.61) 
0.6362*** 
(16.78) 
TED -1.4631*** (-24.08) 
-0.7141*** 
(-11.61) 
-2.3399*** 
(-15.28) 
-1.3625*** 
(-9.00) 
-1.6369*** 
(-12.00) 
-2.0534*** 
(-11.78) 
-0.8944*** 
(-5.08) 
-1.7824*** 
(-14.13) 
2R  0.07 0.23 0.09 0.08 0.11 0.10 0.24 0.08 
 
Panel B. Emerging Markets 
 Argentina Brazil China Hong Kong India Indonesia Korea Mexico Taiwan 
Constant -8.6868*** (-11.67) 
-4.2927*** 
(-7.53) 
0.8984*** 
(4.18) 
-6.3590*** 
(-20.71) 
-3.4388*** 
(-9.24) 
-6.9841*** 
(-14.72) 
-5.4380*** 
(-19.87) 
-5.6785*** 
(-10.52) 
-6.8908*** 
(-32.12) 
Illiqt-1 
0.3161 
(0.50) 
-0.0163 
(-1.31) 
0.8427 
(1.52) 
-0.0059 
(-0.41) 
0.4792*** 
(3.78) 
-8.7419 
(-1.34) 
5.4400 
(1.63) 
-0.2055** 
(-2.49) 
10.5539*** 
(3.05) 
Illiqt 
-0.4655 
(-0.99) 
0.0469 
(1.55) 
0.5876* 
(1.80) 
-0.0428* 
(-1.79) 
-0.4746*** 
(-4.00) 
-13.3595 
(-1.44) 
-7.2022** 
(-2.56) 
-0.2177 
(-1.30) 
-14.3881*** 
(-3.78) 
RP 0.9671*** (23.13) 
0.7602*** 
(25.84) 
0.2534*** 
(34.39) 
0.9387*** 
(47.92) 
0.9208*** 
(73.48) 
0.8651*** 
(35.68) 
0.9105*** 
(70.51) 
0.8855*** 
(19.66) 
1.0755*** 
(73.28) 
SMB 0.4594*** (6.83) 
0.3852*** 
(7.09) 
0.5118*** 
(16.17) 
0.8472*** 
(24.57) 
1.0126*** 
(33.39) 
0.5292*** 
(11.06) 
0.7830*** 
(23.19) 
0.2453*** 
(4.72) 
1.0576*** 
(28.45) 
HML -0.0252 (-0.51) 
0.1323*** 
(4.45) 
0.3190*** 
(11.59) 
0.2512*** 
(14.88) 
-0.0085 
(-0.36) 
0.1263*** 
(5.34) 
0.1907*** 
(10.88) 
0.0626* 
(1.74) 
0.0134 
(0.66) 
MOM 0.0780 (1.60) 
0.1334*** 
(4.14) 
0.2504*** 
(13.41) 
0.2497*** 
(15.04) 
-0.1021*** 
(-4.29) 
0.0656** 
(2.16) 
0.2744*** 
(15.27) 
-0.0880** 
(-2.53) 
0.1312*** 
(6.36) 
REV -0.0243 (-0.63) 
0.0784* 
(1.72) 
0.5992*** 
(21.51) 
-0.3977*** 
(-12.54) 
-0.0838*** 
(-2.91) 
0.5232*** 
(13.40) 
0.1780*** 
(6.89) 
0.0552 
(1.28) 
-0.0326 
(-1.54) 
Lag_return 0.0194 (1.47) 
-0.0690*** 
(-4.30) 
-0.0218*** 
(-5.60) 
-0.0232*** 
(-4.75) 
-0.0120* 
(-1.93) 
-0.0213** 
(-2.34) 
-0.0360*** 
(-7.43) 
-0.0110 
(-0.93) 
0.0008 
(0.16) 
US_RP -0.0389 (-0.76) 
0.0558 
(1.52) 
0.1483*** 
(11.55) 
0.0664** 
(2.48) 
0.0109 
(0.55) 
0.2297*** 
(6.76) 
-0.0488** 
(-2.36) 
0.0934** 
(1.99) 
-0.1298*** 
(-9.16) 
US_SMB -0.1477*** (-3.08) 
0.1599*** 
(5.26) 
-0.1728*** 
(-14.04) 
0.4159*** 
(16.95) 
0.1774*** 
(7.67) 
0.2175*** 
(6.81) 
-0.1423*** 
(-7.34) 
0.0972*** 
(2.62) 
-0.0710*** 
(-4.71) 
US_HML -0.1876*** (-2.83) 
0.0277 
(0.70) 
-0.0784*** 
(-5.68) 
0.1931*** 
(7.40) 
0.1394*** 
(5.58) 
0.2643*** 
(5.96) 
-0.0023 
(-0.09) 
0.1404*** 
(3.08) 
0.1537*** 
(7.88) 
Vt 
3.6783 
(1.40) 
-6.8811*** 
(-3.55) 
-0.5041 
(-0.66) 
-0.7097 
(-0.63) 
-5.1808*** 
(-5.12) 
0.1393 
(0.07) 
-16.1341*** 
(-16.23) 
-4.6841** 
(-2.42) 
0.1484 
(0.21) 
Default_rate 5.2938*** (6.50) 
3.2433*** 
(6.26) 
-1.6067*** 
(-8.00) 
3.4767*** 
(12.20) 
2.1046*** 
(6.94) 
4.0731*** 
(8.59) 
4.2517*** 
(14.74) 
4.1977*** 
(6.93) 
2.8561*** 
(13.45) 
Term 0.9370*** (8.92) 
0.9602*** 
(9.17) 
-1.1233*** 
(-29.27) 
0.5867*** 
(9.45) 
1.0576*** 
(18.83) 
0.7893*** 
(8.78) 
0.8073*** 
(17.41) 
0.9029*** 
(8.83) 
1.0726*** 
(28.09) 
TED -1.4682*** (-3.30) 
-2.6120*** 
(-8.37) 
-3.2884*** 
(-26.50) 
-1.9172*** 
(-10.00) 
0.2424 
(1.56) 
-1.4912*** 
(-4.77) 
-2.0784*** 
(-13.93) 
-0.4808 
(-1.38) 
-0.3484*** 
(-2.79) 
2R  0.33 0.13 0.15 0.18 0.30 0.20 0.20 0.20 0.31 
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Table 8: Excess Stock Returns and Market Illiquidity 
 
This table reports panel regression results for the following model: 62,63
𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐴𝑖𝑙𝑙𝑖𝑞𝑖,𝑡−1 + 𝛾2𝐴𝑖𝑙𝑙𝑖𝑞𝑖 ,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 + 𝛾7𝑅𝐸𝑉𝑖,𝑡 +
𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9𝑈𝑆_𝑅𝑃𝑡 + 𝛾10𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾11𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾12𝑉2,𝑡 + 𝛾13�𝑟𝑢𝑠𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠𝑎𝑎𝑎,𝑡� +
𝛾14�𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡� + 𝛾15�𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡� + 𝜀𝑡 ,     (11) 
  
 
where Ri,t is stock returns, rf,t is the risk free rate (US three month T-Bill rate), Ailliqt is the market average 
of illiquidity at month t, which is proposed by Amihud(2002), and Ailliqt-1 is the market average of 
illiquidity at month (t-1). RPt is the risk premium, which equals to �𝑅𝑚,𝑡 − 𝑟𝑓,𝑡�, Rm,t is the value-weighted 
market return,   SMBt is small market value portfolio return minus large market value portfolio return for a 
given month, HMLt is high book-to-market value portfolio return minus low book-to-market value portfolio 
return for a given month, details about Fama-French (FF) portfolios formation for each market are provided 
in the Appendix. Lag_return is lag one period return of   𝑅𝑖,𝑡, MOMt is the momentum factor for past 6 
month and REVt is long term return reversal for 6-36 months, US_RPt is the risk premium for the US 
market, US_SMBt is the small minus big risk factor for the US market, US_HMLt is the high minus low risk 
factor for the US market,  rUS_aaa,t is bond yield for Moody’s AAA rank firms, rUS_baa,t is bond yield for 
Moody’s BAA rank firms, (the bond yield spread denotes as Default_rate in this table), rUS,10y,t is interest 
rate for US 10 year government bond,  rf3m,t is 3-month US T-bill rate (interest spread denotes as Term in 
this table), TED spread is the difference between LIBORt (London Interbank Offered Rate) and short term 
US government debt, and V2 is US stock market volatility. 
2R  is the adjusted R-squared. Samples cover 
advanced markets including the US (US), Australia (AU), Canada (CA), France (FR), Germany (GR), Italy 
(IT), Japan (JP), and United Kingdom (UK); emerging markets including Argentina (AR), Brazil (BR), 
China (CN), Hong Kong (HK), India (IN), Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan 
(TW), respectively. Monthly data ranges from 8/31/1990 to 3/31/2009 (1/31/1990 to 12/31/2008 for the 
US). 2R  is the adjusted R-squared. The numbers in the parentheses are t-statistics. ***, **, and * denote 
significance at the 1%, 5%, and 10% levels, respectively.  
 
Panel A. Advanced Markets 
 US Japan Australia Canada France Germany Italy UK 
Constant -7.7238*** (-93.23) 
-7.4637*** 
(-81.97) 
-4.7672*** 
(-15.31) 
-6.4551*** 
(-26.49) 
-5.7554*** 
(-26.53) 
-5.4320*** 
(-20.87) 
-7.1530*** 
(-24.00) 
-5.9072*** 
(-31.17) 
Ailliqt-1 
-4.0712 
(-0.84) 
16.8081*** 
(6.23) 
0.4804*** 
(3.95) 
1.3520*** 
(4.32) 
4.2805*** 
(9.58) 
0.4163*** 
(4.71) 
6.7642*** 
(3.07) 
4.4530*** 
(11.90) 
Ailliqt 
-29.1805*** 
(-5.98) 
-19.2199*** 
(-7.10) 
0.3946*** 
(3.71) 
-2.0859*** 
(-7.13) 
-2.0600*** 
(-4.84) 
0.0277 
(0.32) 
-12.3972*** 
(-5.26) 
0.3842 
(0.99) 
RP 1.0139*** (104.88) 
0.9835*** 
(107.14) 
1.0062*** 
(39.07) 
0.7315*** 
(27.55) 
0.7822*** 
(36.42) 
0.6287*** 
(27.21) 
0.9019*** 
(37.63) 
0.8737*** 
(49.98) 
SMB 0.4916*** (73.73) 
0.8779*** 
(48.00) 
0.6668*** 
(26.17) 
0.5189*** 
(17.85) 
0.7219*** 
(19.19) 
0.6614*** 
(17.14) 
0.6296*** 
(13.61) 
0.6615*** 
(29.56) 
HML 0.3245*** (32.14) 
0.2042*** 
(17.87) 
-0.2045*** 
(-13.05) 
0.0393*** 
(3.02) 
0.0146 
(0.69) 
0.0624*** 
(3.28) 
0.1649*** 
(5.13) 
0.0248* 
(1.81) 
MOM 0.0811*** (8.77) 
-0.0772*** 
(-8.08) 
0.1105*** 
(4.20) 
0.0899*** 
(4.86) 
0.1348*** 
(5.70) 
0.1264*** 
(5.11) 
-0.0179 
(-0.60) 
0.1501*** 
(7.78) 
REV 0.0066*** (20.13) 
0.0072 
(0.44) 
-0.1957*** 
(-6.76) 
-0.2471*** 
(-8.77) 
-0.2700*** 
(-7.93) 
0.0179 
(0.47) 
-0.0183 
(-0.59) 
-0.3997*** 
(-15.65) 
Lag_return -0.0338*** (-18.39) 
-0.0399*** 
(-12.25) 
-0.0408*** 
(-8.23) 
-0.0125** 
(-2.41) 
-0.0754*** 
(-8.57) 
-0.0099 
(-1.61) 
-0.0251** 
(-2.27) 
0.0215*** 
(5.48) 
US_RP -0.0497*** -0.0926*** -0.1341*** 0.0671** -0.0292 0.0594*** 0.1095*** 0.0935*** 
                                                 
62 Cluster analysis is used to take care of the error terms that correlate cross-sectional, and Newey-West 
method is applied to take care of error terms that correlate time-serially. 
63 For US market, FF factors in the UK market are adopted as international influence. 
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(-5.86) (-14.70) (-6.22) (2.49) (-1.38) (2.84) (5.14) (6.35) 
US_SMB 0.0455*** (5.22) 
0.0207*** 
(3.37) 
0.0016 
(0.09) 
0.2170*** 
(13.05) 
0.1838*** 
(11.27) 
0.0633*** 
(3.63) 
0.1306*** 
(6.86) 
0.4225*** 
(36.83) 
US_HML -0.0149** (-2.42) 
0.0314*** 
(3.86) 
0.0419* 
(1.69) 
0.2547*** 
(10.36) 
0.1958*** 
(8.73) 
0.0609** 
(2.57) 
0.1585*** 
(7.26) 
0.3837*** 
(24.73) 
Vt 
0.6897* 
(1.91) 
3.9178*** 
(7.92) 
-10.3440*** 
(-10.21) 
0.7839 
(0.68) 
-4.9569*** 
(-5.79) 
0.8950 
(0.90) 
4.4211*** 
(4.02) 
2.7537*** 
(4.29) 
Default_rate 3.9613*** (43.53) 
3.6265*** 
(42.01) 
2.9746*** 
(7.64) 
3.4211*** 
(12.32) 
1.5618*** 
(6.03) 
0.7808** 
(2.14) 
3.3534*** 
(12.69) 
1.0948*** 
(4.20) 
Term 1.0173*** (56.70) 
0.7756*** 
(47.40) 
0.7634*** 
(14.27) 
0.8705*** 
(19.38) 
0.5833*** 
(12.66) 
0.7692*** 
(16.48) 
0.6523*** 
(10.87) 
0.6063*** 
(17.96) 
TED -2.0127*** (-31.83) 
-0.7568*** 
(-12.06) 
-1.8731*** 
(-11.70) 
-1.6508*** 
(-10.31) 
-0.9050*** 
(-5.99) 
-2.2372*** 
(-13.88) 
-1.2438*** 
(-6.42) 
-2.2992*** 
(-17.95) 
2R  0.07 0.23 0.07 0.08 0.08 0.09 0.23 0.07 
 
Panel B. Emerging Markets 
 Argentina Brazil China Hong Kong India Indonesia Korea Mexico Taiwan 
Constant -9.3284*** (-11.70) 
-3.4945*** 
(-5.54) 
1.0629*** 
(4.88) 
-6.2221*** 
(-19.98) 
-3.1909*** 
(-8.24) 
-7.0726*** 
(-15.40) 
-6.2780*** 
(-21.16) 
-5.1293*** 
(-10.00) 
-6.8035*** 
(-30.66) 
Ailliq-1 
11.3566*** 
(2.94) 
-0.1421 
(-0.80) 
3.7308* 
(1.94) 
2.8530 
(0.90) 
0.9676 
(1.08) 
2.2152*** 
(2.92) 
30.0529*** 
(14.03) 
5.2571 
(0.73) 
-0.4206 
(-0.25) 
Ailliqt 
-7.3188** 
(-2.16) 
0.0657 
(0.35) 
-34.9212*** 
(-9.27) 
-2.4653 
(-0.77) 
-1.3487 
(-1.42) 
-1.6610** 
(-2.08) 
-21.2338*** 
(-9.12) 
4.9650 
(0.72) 
3.8739** 
(1.96) 
RP 0.9109*** (21.52) 
0.7131*** 
(25.18) 
0.2558*** 
(33.88) 
0.9250*** 
(47.09) 
0.9118*** 
(68.94) 
0.8095*** 
(31.08) 
0.8100*** 
(54.60) 
0.8539*** 
(19.31) 
1.0754*** 
(71.95) 
SMB 0.4980*** (7.16) 
0.4324*** 
(8.58) 
0.5155*** 
(15.84) 
0.8565*** 
(24.00) 
1.0075*** 
(33.07) 
0.5181*** 
(11.42) 
0.6960*** 
(20.68) 
0.2901*** 
(5.69) 
1.0550*** 
(28.12) 
HML -0.0378 (-0.73) 
0.0933*** 
(2.75) 
0.3339*** 
(11.67) 
0.2359*** 
(13.60) 
-0.0043 
(-0.18) 
0.1122*** 
(4.65) 
0.1670*** 
(9.38) 
0.0609* 
(1.68) 
0.0225 
(1.06) 
MOM 0.1066** (2.16) 
0.1656*** 
(4.60) 
0.2646*** 
(14.20) 
0.2578*** 
(15.30) 
-0.0971*** 
(-3.88) 
0.0817*** 
(2.68) 
0.2880*** 
(15.41) 
-0.0592* 
(-1.69) 
0.1385*** 
(6.81) 
REV -0.0067 (-0.16) 
0.0717* 
(1.79) 
0.5918*** 
(21.15) 
-0.3871*** 
(-12.13) 
-0.1017*** 
(-3.17) 
0.4796*** 
(11.92) 
0.0870*** 
(3.28) 
0.0323 
(0.75) 
-0.0382* 
(-1.79) 
Lag_return 0.0148 (0.99) 
-0.0693*** 
(-5.26) 
-0.0246*** 
(-6.30) 
-0.0240*** 
(-4.92) 
-0.0150** 
(-2.15) 
-0.0263*** 
(-2.95) 
-0.0330*** 
(-6.39) 
-0.0167 
(-1.21) 
0.0022 
(0.42) 
US_RP -0.0368 (-0.68) 
0.0577 
(1.48) 
0.1435*** 
(11.39) 
0.0438 
(1.62) 
0.0191 
(0.88) 
0.1737*** 
(5.01) 
-0.0930*** 
(-4.23) 
0.0450 
(0.96) 
-0.1256*** 
(-8.26) 
US_SMB -0.1756*** (-3.51) 
0.1506*** 
(4.39) 
-0.1482*** 
(-12.24) 
0.3973*** 
(16.53) 
0.1750*** 
(7.09) 
0.1788*** 
(5.91) 
-0.0800*** 
(-3.97) 
0.0613 
(1.62) 
-0.0836*** 
(-5.58) 
US_HML -0.2209*** (-3.24) 
0.0289 
(0.62) 
-0.0116 
(-0.81) 
0.1778*** 
(6.85) 
0.1416*** 
(5.38) 
0.2002*** 
(4.79) 
-0.0620** 
(-2.36) 
0.0852* 
(1.92) 
0.1392*** 
(7.12) 
Vt 
2.1315 
(0.78) 
-10.5553*** 
(-4.94) 
2.5372*** 
(3.35) 
-1.8917* 
(-1.65) 
-4.9779*** 
(-3.39) 
-2.7091 
(-1.42) 
-20.7930*** 
(-19.43) 
-5.5977*** 
(-2.81) 
0.5115 
(0.69) 
Default_rate 5.0618*** (5.75) 
2.6354*** 
(4.78) 
-2.3818*** 
(-10.74) 
3.3656*** 
(10.63) 
1.8132*** 
(5.40) 
3.8115*** 
(6.15) 
5.3160*** 
(17.96) 
3.1381*** 
(4.90) 
2.3440*** 
(7.53) 
Term 1.0471*** (9.60) 
1.0176*** 
(10.13) 
-1.1599*** 
(-29.30) 
0.5879*** 
(9.05) 
1.0761*** 
(19.00) 
0.9034*** 
(10.60) 
0.7150*** 
(13.93) 
0.7826*** 
(6.84) 
1.1195*** 
(27.03) 
TED -1.3452*** (-3.02) 
-2.2165*** 
(-5.62) 
-3.0724*** 
(-23.33) 
-1.8186*** 
(-8.54) 
0.2526 
(1.47) 
-1.1809*** 
(-3.30) 
-1.9900*** 
(-12.88) 
-0.1314 
(-0.38) 
-0.3412*** 
(-2.68) 
2R  0.30 0.09 0.15 0.17 0.29 0.17 0.19 0.17 0.30 
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Table 9: Robustness Test with Trading Volume Turnover as Proxy of Liquidity 
 
This table reports panel regression results for the following model: 64,65
𝑅𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝑇𝑂𝑖,𝑡−1 + 𝛾2𝑇𝑂𝑖,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 + 𝛾7𝑅𝐸𝑉𝑖,𝑡 +
𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9𝑈𝑆_𝑅𝑃𝑡 + 𝛾10𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾11𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾12𝑉2,𝑡 + 𝛾13(𝑟𝑢𝑠_𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠_𝑎𝑎𝑎,𝑡) +
𝛾14(𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝛾15(𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡)+𝜀𝑡 ,                          (12) 
 
where Ri,t is stock returns, rf,t is the risk free rate (US three month T-Bill rate), TOi,t is the trading volume 
turnover, calculated as number of shares traded in day t for stock i divided by total shares outstanding of 
stock i, RPt is the risk premium, which equals to �𝑅𝑚,𝑡 − 𝑟𝑓,𝑡�, Rm,t is the value-weighted market return,  
SMBt is small market value portfolio return minus large market value portfolio return for a given month, 
HMLt is high book-to-market value portfolio return minus low book-to-market value portfolio return for a 
given month, details about Fama-French (FF) portfolios formation for each market are provided in the 
Appendix. Lag_return is lag one period return of   𝑅𝑖,𝑡, MOMt is the momentum factor for past 6 month and 
REVt is long term return reversal for 6-36 months, US_RPt is the risk premium for the US market, US_SMBt 
is the small minus big risk factor for the US market, US_HMLt is the high minus low risk factor for the US 
market,  rUS_aaa,t is bond yield for Moody’s AAA rank firms, rUS_baa,t is bond yield for Moody’s BAA rank 
firms, (the bond yield spread denotes as Default_rate in this table), rUS,10y,t is interest rate for US 10 year 
government bond,  rf3m,t is 3-month US T-bill rate (interest spread denotes as Term in this table), TED 
spread is the difference between LIBORt (London Interbank Offered Rate) and short term US government 
debt, and V2 is US stock market volatility. 
2R  is the adjusted R-squared. Samples cover advanced markets 
including the US (US), Australia (AU), Canada (CA), France (FR), Germany (GR), Italy (IT), Japan (JP), 
and United Kingdom (UK); emerging markets including Argentina (AR), Brazil (BR), China (CN), Hong 
Kong (HK), India (IN), Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan (TW), respectively. 
Monthly data ranges from 8/31/1990 to 3/31/2009 (1/31/1990 to 12/31/2008 for the US). 2R  is the 
adjusted R-squared. The numbers in the parentheses are t-statistics. ***, **, and * denote significance at the 
1%, 5%, and 10% levels, respectively.  
 
Panel A. Advanced Markets 
 US Japan Australia Canada France Germany Italy UK 
Constant -7.5850*** (-92.11) 
-7.6169*** 
(-91.59) 
-5.7017*** 
(-19.48) 
-6.7326*** 
(-26.61) 
-5.7346*** 
(-26.45) 
-4.6152*** 
(-12.63) 
-7.3139*** 
(-24.66) 
-7.2815*** 
(-34.47) 
TOt-1 
-0.5269*** 
(-6.12) 
-0.0090*** 
(-9.49) 
0.0006 
(1.19) 
-0.0061*** 
(-3.07) 
-0.0003*** 
(-43.29) 
-0.0276*** 
(-8.52) 
-0.0009 
(-1.31) 
0.0005*** 
(-2.70) 
TOt 
0.6380*** 
(6.73) 
0.0126*** 
(11.41) 
0.0002 
(1.07) 
0.0130*** 
(3.87) 
-0.0051*** 
(-10.28) 
0.0201*** 
(6.40) 
0.0014 
(1.06) 
0.0015*** 
(5.46) 
RP 1.0023*** (108.24) 
0.9982*** 
(118.50) 
1.0323*** 
(37.82) 
0.7278*** 
(27.81) 
0.7928*** 
(37.41) 
0.6758*** 
(24.06) 
0.9190*** 
(38.75) 
0.8848*** 
(43.76) 
SMB 0.4933*** (76.40) 
0.8648*** 
(48.48) 
0.6394*** 
(24.64) 
0.5326*** 
(18.58) 
0.7067*** 
(18.80) 
0.7932*** 
(19.21) 
0.6222*** 
(13.44) 
0.5773*** 
(24.11) 
HML 0.3569*** (37.18) 
0.2134*** 
(19.53) 
-0.1974*** 
(-12.20) 
0.0305** 
(2.40) 
-0.0202 
(-0.98) 
0.0445** 
(2.12) 
0.1722*** 
(5.82) 
-0.0144 
(-0.97) 
MOM 0.0632*** (6.94) 
-0.0833*** 
(-8.74) 
0.1330*** 
(4.99) 
0.0796*** 
(4.42) 
0.1319*** 
(5.80) 
0.1311*** 
(4.20) 
-0.0252 
(-0.83) 
0.1287*** 
(5.79) 
REV 0.0065*** (19.51) 
0.0191 
(1.16) 
-0.1724*** 
(-5.76) 
-0.2726*** 
(-10.11) 
-0.2262*** 
(-7.22) 
-0.1778*** 
(-4.21) 
-0.0438 
(-1.40) 
-0.4221*** 
(-14.65) 
Lag_return -0.0305*** (-16.21) 
-0.0333*** 
(-9.96) 
-0.0424*** 
(-8.27) 
-0.0126** 
(-2.47) 
-0.0808*** 
(-8.87) 
-0.0079 
(-1.16) 
-0.0125 
(-1.36) 
0.0208*** 
(4.92) 
US_RP -0.0408*** (-4.85) 
-0.0870*** 
(-14.66) 
-0.1237*** 
(-5.52) 
0.0797*** 
(3.06) 
0.0131 
(0.69) 
0.0622** 
(2.17) 
0.1108*** 
(5.23) 
0.1031*** 
(5.94) 
                                                 
64 Cluster analysis is used to take care of the error terms that correlate cross-sectional, and Newey-West 
method is applied to take care of error terms that correlate time-serially. 
65 For US market, FF factors in the UK market are adopted as international influence. 
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US_SMB 0.0748*** (8.58) 
0.0206*** 
(3.39) 
0.0234 
(1.25) 
0.2280*** 
(14.29) 
0.2291*** 
(15.03) 
0.0301 
(1.44) 
0.1286*** 
(6.89) 
0.4220*** 
(31.92) 
US_HML -0.0340*** (-5.75) 
0.0388*** 
(5.12) 
0.0326 
(1.25) 
0.2781*** 
(11.91) 
0.2554*** 
(12.73) 
0.0676** 
(2.42) 
0.1699*** 
(7.93) 
0.3813*** 
(21.63) 
Vt 
-4.2715*** 
(-13.69) 
4.0802*** 
(11.71) 
-8.7036*** 
(-8.19) 
-2.4914*** 
(-2.74) 
-4.0156*** 
(-4.76) 
-6.0165*** 
(-4.57) 
3.8050*** 
(3.72) 
1.3538* 
(1.83) 
Default_rate 3.7249*** (40.50) 
3.3413*** 
(35.56) 
4.8059*** 
(14.76) 
3.3567*** 
(12.59) 
2.7917*** 
(13.39) 
2.9024*** 
(8.69) 
3.1866*** 
(12.15) 
2.8477*** 
(13.82) 
Term 0.8743*** (53.22) 
0.8140*** 
(47.82) 
0.8772*** 
(16.12) 
0.9103*** 
(20.46) 
0.7985*** 
(19.58) 
0.9581*** 
(16.65) 
0.5735*** 
(10.32) 
0.6517*** 
(17.35) 
TED -1.4764*** (-24.24) 
-0.7465*** 
(-12.16) 
-2.4168*** 
(-15.13) 
-1.3330*** 
(-8.79) 
-1.5210*** 
(-11.46) 
-2.0585*** 
(-11.97) 
-0.9459*** 
(-5.20) 
-1.7596*** 
(-14.00) 
2R  0.08 0.25 0.08 0.09 0.10 0.11 0.23 0.08 
 
Panel B. Emerging Markets 
 Argentina Brazil China Hong Kong India Indonesia Korea Mexico Taiwan 
Constant -9.0299*** (-11.78) 
-3.9148*** 
(-6.63) 
-0.0397 
(-0.18) 
-6.3497*** 
(-20.06) 
-3.3705*** 
(-8.88) 
-7.1029*** 
(-15.39) 
-5.3766*** 
(-19.48) 
-5.7398*** 
(-10.38) 
-7.0112*** 
(-32.82) 
TOt-1 
-0.0341 
(-1.60) 
-0.0001*** 
(-6.52) 
-0.0203*** 
(-40.48) 
-0.0071*** 
(-2.64) 
-0.0005*** 
(-21.49) 
-0.0031 
(-1.23) 
-0.0013* 
(-1.88) 
0.0003 
(0.96) 
-0.0226*** 
(-44.96) 
TOt 
0.0514** 
(2.48) 
0.0001*** 
(6.96) 
0.0345*** 
(53.31) 
0.0095** 
(2.17) 
0.0004*** 
(10.69) 
0.0061 
(1.55) 
0.0007 
(1.02) 
0.0053* 
(1.82) 
0.0275*** 
(48.42) 
RP 0.9504*** (23.13) 
0.7511*** 
(25.50) 
0.2772*** 
(40.48) 
0.9304*** 
(47.90) 
0.9246*** 
(72.94) 
0.8573*** 
(35.26) 
0.9166*** 
(68.48) 
0.8832*** 
(20.09) 
0.9436*** 
(71.80) 
SMB 0.4512*** (6.89) 
0.4216*** 
(7.77) 
0.5357*** 
(18.64) 
0.8341*** 
(23.27) 
1.0041*** 
(33.13) 
0.5403*** 
(11.23) 
0.7861*** 
(23.05) 
0.2645*** 
(5.00) 
0.8402*** 
(26.58) 
HML -0.0314 (-0.63) 
0.1331*** 
(4.06) 
0.2342*** 
(9.14) 
0.2441*** 
(14.31) 
-0.0069 
(-0.29) 
0.1137*** 
(4.80) 
0.1860*** 
(10.54) 
0.0718* 
(1.93) 
0.0499*** 
(3.09) 
MOM 0.0562 (1.18) 
0.1614*** 
(4.52) 
-0.0478*** 
(-2.67) 
0.2324*** 
(12.24) 
-0.0996*** 
(-4.10) 
0.0663** 
(2.17) 
0.2676*** 
(14.40) 
-0.0843** 
(-2.43) 
-0.0725*** 
(-3.79) 
REV -0.0225 (-0.58) 
0.0784* 
(1.74) 
0.5111*** 
(18.93) 
-0.3877*** 
(-12.30) 
-0.0821*** 
(-2.77) 
0.5173*** 
(13.21) 
0.1743*** 
(6.75) 
0.0485 
(1.14) 
-0.0876*** 
(-4.72) 
Lag_return 0.0246* (1.83) 
-0.0805*** 
(-5.35) 
-0.0601*** 
(-13.50) 
-0.0250*** 
(-5.03) 
-0.0139** 
(-2.00) 
-0.0246*** 
(-2.66) 
-0.0322*** 
(-6.25) 
-0.0179 
(-1.33) 
-0.0037 
(-0.67) 
US_RP -0.0441 (-0.87) 
0.0560 
(1.37) 
0.0998*** 
(8.11) 
0.0587** 
(2.19) 
0.0073 
(0.36) 
0.2164*** 
(6.27) 
-0.0516** 
(-2.45) 
0.0723 
(1.57) 
-0.1367*** 
(-10.27) 
US_SMB -0.1629*** (-3.44) 
0.1957*** 
(5.66) 
-0.1690*** 
(-14.25) 
0.4053*** 
(16.75) 
0.1775*** 
(7.53) 
0.2140*** 
(6.70) 
-0.1360*** 
(-6.88) 
0.0836** 
(2.25) 
-0.0816*** 
(-5.79) 
US_HML -0.1985*** (-3.08) 
0.0525 
(1.17) 
-0.0837*** 
(-6.28) 
0.1909*** 
(7.49) 
0.1412*** 
(5.58) 
0.2683*** 
(6.09) 
0.0089 
(0.36) 
0.1268*** 
(2.83) 
0.1497*** 
(8.06) 
Vt 
2.6623 
(1.01) 
-8.2396*** 
(-4.04) 
7.9778*** 
(9.69) 
-1.4757 
(-1.29) 
-5.2143*** 
(-5.23) 
-0.8350 
(-0.44) 
-15.3666*** 
(-15.48) 
-4.6687** 
(-2.39) 
-2.4345*** 
(-3.48) 
Default_rate 5.7082*** (6.84) 
2.9581*** 
(5.44) 
-3.7655*** 
(-16.69) 
3.6126*** 
(12.21) 
1.9918*** 
(6.55) 
4.0602*** 
(8.71) 
4.3326*** 
(15.24) 
4.0256*** 
(6.60) 
3.4702*** 
(16.93) 
Term 0.9139*** (8.62) 
0.9408*** 
(8.94) 
-0.5348*** 
(-13.02) 
0.5609*** 
(9.07) 
1.0651*** 
(19.05) 
0.8211*** 
(9.42) 
0.7995*** 
(16.72) 
0.8146*** 
(7.89) 
1.0393*** 
(28.08) 
TED -1.4917*** (-3.47) 
-2.5108*** 
(-7.74) 
-4.2981*** 
(-33.73) 
-1.9596*** 
(-10.17) 
0.3005* 
(1.90) 
-1.3997*** 
(-4.33) 
-2.1726*** 
(-14.36) 
-0.4087 
(-1.18) 
-0.3577*** 
(-3.01) 
2R  0.33 0.11 0.25 0.19 0.30 0.20 0.20 0.19 0.40 
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Table 10: Stock excess returns on Size-based portfolios 
 
This table reports the regression results of the excess stock return on five size-based portfolios as a function 
on the respective variables (only the regression results of constant term, illiquidity, and lagged illiquidity 
are presented in the table). The estimated model is: 66,67
𝑅𝑖,𝑝𝑜𝑟𝑡,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐴𝑖𝑙𝑙𝑖𝑞𝑖 ,𝑡−1 + 𝛾2𝐴𝑖𝑙𝑙𝑖𝑞𝑖 ,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 + 𝛾7𝑅𝐸𝑉𝑖,𝑡 +
𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9𝑈𝑆_𝑅𝑃𝑡 + 𝛾10𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾11𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾12𝑉2,𝑡 + 𝛾13(𝑟𝑢𝑠_𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠_𝑎𝑎𝑎,𝑡) +
𝛾14(𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝛾15(𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝜀𝑡,       (13) 
 
where Ri,p,t is stock i return in size-based portfolio p (p=20,40,60,80,and 100(size increases in p)) at time t, 
Ailliqt is the market average of illiquidity at month t, which is proposed by Amihud(2002), and Ailliqt-1 is 
the market average of illiquidity at month (t-1). rf,t is the risk free rate (US three month T-Bill rate), RPt is 
the risk premium, which equals to �𝑅𝑚,𝑡 − 𝑟𝑓,𝑡�, Rm,t is the value-weighted market return, SMBt is small 
market value portfolio return minus large market value portfolio return for a given month, HMLt is high 
book-to-market value portfolio return minus low book-to-market value portfolio return for a given month, 
details about Fama-French (FF) portfolios formation for each market are provided in the Appendix. 
Lag_return is lag one period return of   𝑅𝑖,𝑡 , MOMt is the momentum factor for past 6 month and REVt is 
long term return reversal for 6-36 months, US_RPt is the risk premium for the US market, US_SMBt is the 
small minus big risk factor for the US market, US_HMLt is the high minus low risk factor for the US 
market,  rUS_aaa,t is bond yield for Moody’s AAA rank firms, rUS_baa,t is bond yield for Moody’s BAA rank 
firms, (the bond yield spread denotes as Default_rate in this table), rUS,10y,t is interest rate for US 10 year 
government bond,  rf3m,t is 3-month US T-bill rate (interest spread denotes as Term in this table), TED 
spread is the difference between LIBORt (London Interbank Offered Rate) and short term US government 
debt, and V2 is US stock market volatility. 
2R  is the adjusted R-squared. Samples cover advanced markets 
including the US (US), Australia (AU), Canada (CA), France (FR), Germany (GR), Italy (IT), Japan (JP), 
and United Kingdom (UK); emerging markets including Argentina (AR), Brazil (BR), China (CN), Hong 
Kong (HK), India (IN), Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan (TW), respectively. 
Monthly data ranges from 8/31/1990 to 3/31/2009 (1/31/1990 to 12/31/2008 for the US). 2R  is the 
adjusted R-squared. The numbers in the parentheses are t-statistics. ***, **, and * denote significance at the 
1%, 5%, and 10% levels, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
66 Cluster analysis is used to take care of the error terms that correlate cross-sectional, and Newey-West 
method is applied to take care of error terms that correlate time-serially. 
67 For US market, FF factors in the UK market are adopted as international influence. 
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Panel A. Advanced Markets 
US 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -8.8679*** 
(-71.59) 
-7.9616*** 
(-56.54) 
-7.6577*** 
(-48.69) 
-7.5516*** 
(-43.18) 
-7.2853*** 
(-31.69) 
Illiqt-1 0.4910*** 
(2.93) 
0.6525*** 
(6.73) 
0.8759*** 
(11.52) 
0.6980*** 
(17.87) 
0.3304*** 
(20.13) 
Illiqt -0.7780 
(0.54) 
-0.3388* 
(-1.65) 
-0.1523 
(-1.22) 
-0.0849 
(-1.46) 
-0.1759*** 
(-10.81) 
2R  0.11 0.12 0.10 0.08 0.06 
Japan 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -7.1271*** 
(-48.73) 
-7.6039*** 
(-46.55) 
-7.7995*** 
(-46.13) 
-7.4362*** 
(-42.96) 
-7.0350*** 
(-30.57) 
Illiqt-1 1.5654*** 
(4.49) 
1.1558*** 
(8.25) 
0.5985*** 
(8.49) 
0.4168*** 
(10.76) 
0.2640*** 
(11.92) 
Illiqt -1.9568*** 
(-5.54) 
-1.0132*** 
(-7.26) 
-0.4883*** 
(-6.91) 
-0.2805*** 
(-7.22) 
-0.1416*** 
(-6.42) 
2R  0.23 0.24 0.28 0.28 0.23 
Canada 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -6.7253*** 
(-22.71) 
-6.6193*** 
(-16.33) 
-7.1285*** 
(-15.90) 
-6.9835*** 
(-13.19) 
-5.1715*** 
(-7.33) 
Illiqt-1 26.7959*** 
(15.32) 
2.2116*** 
(10.08) 
1.3124*** 
(10.96) 
0.4392*** 
(8.63) 
0.0938*** 
(4.34) 
Illiqt -19.0072*** 
(-8.87) 
-1.5631*** 
(-6.42) 
-0.8848*** 
(-6.93) 
-0.2184*** 
(-4.00) 
-0.0283 
(-1.31) 
2R  0.14 0.12 0.10 0.09 0.08 
France 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -6.9090*** 
(-21.95) 
-6.8964*** 
(-18.95) 
-6.7129*** 
(-16.02) 
-5.5681*** 
(-10.77) 
-6.2796*** 
(-8.12) 
Illiqt-1 5.1703*** 
(6.43) 
1.6214*** 
(3.71) 
0.4474*** 
(5.19) 
0.6182*** 
(9.13) 
0.2098*** 
(6.76) 
Illiqt -3.2185*** 
(-4.06) 
-0.6599 
(-1.57) 
-0.3801*** 
(-3.84) 
-0.2532*** 
(-3.44) 
-0.0717** 
(-2.30) 
2R  0.24 0.17 0.13 0.11 0.08 
Germany 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -4.4197*** 
(-10.32) 
-4.3333*** 
(-7.80) 
-3.7580*** 
(-5.94) 
-4.0132*** 
(-5.75) 
-4.4230*** 
(-4.46) 
Illiqt-1 0.3208*** 
(3.60) 
1.7705*** 
(6.14) 
-0.0824** 
(-2.19) 
0.4671*** 
(11.22) 
0.0426*** 
(6.73) 
Illiqt -0.1900** 
(-2.13) 
-1.1382*** 
(-3.92) 
0.5450*** 
(14.56) 
-0.1005** 
(-2.39) 
-0.0014 
(-0.22) 
2R  0.16 0.14 0.15 0.14 0.11 
Italy 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -8.8289*** 
(-12.93) 
-7.9354*** 
(-17.69) 
-7.4492*** 
(-16.35) 
-7.9531*** 
(-15.63) 
-8.2269*** 
(-13.90) 
Illiqt-1 0.8089*** 
(4.09) 
0.0362 
(0.75) 
0.1205*** 
(4.76) 
0.0385*** 
(4.78) 
0.0053*** 
(2.85) 
Illiqt -0.9877*** -0.0223 -0.1605*** -0.0304*** -0.0003 
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(-4.65) (-0.46) (-6.04) (-3.69) (-0.16) 
2R  0.31 0.33 0.29 0.26 0.22 
UK 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -8.1625*** 
(-37.89) 
-8.6259*** 
(-28.45) 
-7.6746*** 
(-19.67) 
-7.7458*** 
(-17.47) 
-9.0183*** 
(-14.80) 
Illiqt-1 0.7615 
(0.94) 
0.5032** 
(2.41) 
1.2056*** 
(6.37) 
0.1095*** 
(2.79) 
0.0429** 
(2.17) 
Illiqt -0.3790 
(-0.49) 
-0.4826** 
(-2.30) 
-1.3043*** 
(-6.97) 
0.0053 
(0.13) 
-0.0056 
(-0.38) 
2R  0.17 0.13 0.12 0.08 0.05 
Panel B. Emerging Markets 
Australia 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -6.1701*** 
(-19.56) 
-6.3491*** 
(-14.28) 
-5.4848*** 
(-10.02) 
-5.4719*** 
(-8.64) 
-6.1986*** 
(-8.00) 
Illiqt-1 2.8867*** 
(4.68) 
0.4680*** 
(6.44) 
0.2838*** 
(9.19) 
0.0456*** 
(3.81) 
0.0212*** 
(4.10) 
Illiqt -1.5535** 
(-2.47) 
-0.0254 
(-0.49) 
0.0024 
(0.12) 
0.0040 
(0.27) 
-0.0042 
(-0.84) 
2R  0.14 0.12 0.11 0.10 0.12 
China 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant 1.5411*** 
(3.06) 
2.6127*** 
(5.17) 
2.2374*** 
(4.42) 
2.9498*** 
(5.79) 
1.8650*** 
(3.60) 
Illiqt-1 0.3979*** 
(3.04) 
0.3455*** 
(4.04) 
0.0879*** 
(7.02) 
0.0145 
(0.78) 
1.8595*** 
(6.65) 
Illiqt -0.8887*** 
(-6.17) 
-0.6590*** 
(-7.46) 
-0.5314*** 
(-6.84) 
-0.0532*** 
(-2.59) 
0.9497*** 
(3.17) 
2R  0.10 0.12 0.16 0.22 0.27 
Hong Kong 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -5.8977*** 
(-14.14) 
-4.1844*** 
(-7.39) 
-5.1469*** 
(-8.54) 
-4.5675*** 
(-6.86) 
-3.1990*** 
(-4.13) 
Illiqt-1 -3.6479*** 
(-4.93) 
1.3143*** 
(3.16) 
1.6892*** 
(4.77) 
0.6677*** 
(5.34) 
0.0264 
(1.03) 
Illiqt -4.2733* 
(-1.86) 
-0.2313 
(-0.58) 
-0.6795* 
(-1.84) 
0.0272 
(0.21) 
-0.0067 
(-0.28) 
2R  0.25 0.19 0.18 0.19 0.19 
India 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -5.2887*** 
(-10.62) 
-5.6509*** 
(-9.88) 
-5.0295*** 
(-8.17) 
-5.3851*** 
(-8.24) 
-5.1830*** 
(-5.75) 
Illiqt-1 6.8276*** 
(3.60) 
2.6705 
(1.49) 
5.9921*** 
(4.36) 
1.5903*** 
(4.48) 
0.4035*** 
(5.71) 
Illiqt -4.1286 
(-1.64) 
-3.2454* 
(-1.77) 
-5.4099*** 
(-3.94) 
-0.8046** 
(-2.23) 
-0.2818*** 
(-4.07) 
2R  0.32 0.30 0.33 0.36 0.36 
Indonesia 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -4.5132*** 
(-5.45) 
-5.6048*** 
(-5.97) 
-5.5662*** 
(-4.79) 
-3.5314*** 
(-2.98) 
-4.1754*** 
(-3.12) 
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Illiqt-1 2.4342*** 
(3.53) 
1.0419* 
(1.88) 
-0.2823 
(-1.05) 
0.0962 
(0.74) 
0.0206 
(0.15) 
Illiqt -1.6216** 
(-2.34) 
-0.3463 
(-0.60) 
0.3641 
(1.43) 
0.0271 
(0.19) 
-0.1004 
(-0.72) 
2R  0.26 0.22 0.18 0.19 0.19 
Korea 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -4.6142*** 
(-9.64) 
-4.8362*** 
(-9.28) 
-4.0516*** 
(-7.41) 
-3.7346*** 
(-6.25) 
-5.0726*** 
(-5.29) 
Illiqt-1 -0.2099 
(-0.28) 
4.2161*** 
(5.87) 
1.5830*** 
(3.62) 
0.9888*** 
(3.90) 
0.3995*** 
(2.82) 
Illiqt 0.6507 
(0.87) 
-3.4578*** 
(-4.73) 
-1.2166*** 
(-2.74) 
-0.1580 
(-0.61) 
0.2399* 
(1.68) 
2R  0.31 0.23 0.20 0.21 0.21 
Taiwan 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -7.0811*** 
(-17.80) 
-6.3795*** 
(-14.06) 
-6.7493*** 
(-15.07) 
-6.1861*** 
(-13.64) 
-7.1910*** 
(-12.62) 
Illiqt-1 0.2260 
(1.06) 
0.4487*** 
(4.08) 
0.1341*** 
(3.26) 
0.0319** 
(2.27) 
0.0092*** 
(9.32) 
Illiqt -0.3105 
(-1.47) 
-0.7424*** 
(-7.23) 
-0.1888*** 
(-4.54) 
-0.0710*** 
(-3.86) 
-0.0118*** 
(-12.18) 
2R  0.36 0.32 0.33 0.34 0.30 
 
Panel C. Latin-American Markets 
Argentina 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -9.3332*** 
(-8.81) 
-5.6136*** 
(-4.28) 
-7.0536*** 
(-4.94) 
-6.6091*** 
(-4.22) 
-4.9881** 
(-2.55) 
Illiqt-1 1.9034* 
(1.72) 
1.9316 
(1.18) 
0.6008 
(0.60) 
1.1324 
(1.25) 
-0.5165 
(-0.83) 
Illiqt -0.8265 
(-0.75) 
-3.1809* 
(-1.83) 
-0.0015 
(0.00) 
1.0319 
(1.05) 
-0.6436 
(-1.06) 
2R  0.48 0.37 0.31 0.36 0.17 
Brazil 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -6.2576*** 
(-9.57) 
-3.8690*** 
(-4.23) 
-4.6457*** 
(-4.48) 
-3.7166*** 
(-2.88) 
-8.8826*** 
(-3.30) 
Illiqt-1 0.2382* 
(1.65) 
0.1297 
(1.10) 
0.1076 
(1.16) 
0.0035 
(0.10) 
-0.0051 
(-0.24) 
Illiqt -0.3676** 
(-2.55) 
-0.0335 
(-0.29) 
0.2390*** 
(2.61) 
-0.0321 
(-0.88) 
0.0491** 
(2.37) 
2R  0.28 0.15 0.12 0.09 0.10 
Mexico 
 Rsize20-Rf Rsize40-Rf Rsize60-Rf Rsize80-Rf Rsize100-Rf 
Constant -6.6619*** 
(-10.05) 
-5.8392*** 
(-6.62) 
-7.1707*** 
(-6.72) 
-6.8882*** 
(-4.51) 
-9.6002*** 
(-5.05) 
Illiqt-1 -0.4047 
(-0.29) 
0.6020 
(1.24) 
0.7611** 
(2.22) 
0.0345 
(0.10) 
-0.1830 
(-1.48) 
Illiqt -0.9209 
(-0.60) 
-0.7404 
(-0.90) 
1.0729*** 
(3.00) 
0.1424 
(0.41) 
-0.1210 
(-0.94) 
2R  0.39 0.24 0.16 0.16 0.10 
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Table 11: Stock excess returns on Book-to-Market based portfolios 
 
This table reports the regression results of the excess stock return on five book-to-market based portfolios 
as a function on the respective variables (only the regression results of constant term, illiquidity, and lagged 
illiquidity are presented in the table). The estimated model is: 68,69
𝑅𝑖,𝑝𝑜𝑟𝑡,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐴𝑖𝑙𝑙𝑖𝑞𝑖 ,𝑡−1 + 𝛾2𝐴𝑖𝑙𝑙𝑖𝑞𝑖 ,𝑡 + 𝛾3𝑅𝑃𝑡 + 𝛾4𝑆𝑀𝐵𝑡+𝛾5𝐻𝑀𝐿𝑡 + 𝛾6𝑀𝑂𝑀𝑖,𝑡 + 𝛾7𝑅𝐸𝑉𝑖,𝑡 +
𝛾8𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾9𝑈𝑆_𝑅𝑃𝑡 + 𝛾10𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾11𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾12𝑉2,𝑡 + 𝛾13(𝑟𝑢𝑠_𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠_𝑎𝑎𝑎,𝑡) +
𝛾14(𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝛾15(𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝜀𝑡,      (13) 
 
where Ri,p,t is stock i return in book-to-market based portfolio p (p=20,40,60,80,and 100(book-to-market 
increases in p)) at time t, Ailliqt is the market average of illiquidity at month t, which is proposed by 
Amihud(2002), and Ailliqt-1 is the market average of illiquidity at month (t-1). rf,t is the risk free rate (US 
three month T-Bill rate), RPt is the risk premium, which equals to �𝑅𝑚,𝑡 − 𝑟𝑓,𝑡�, Rm,t is the value-weighted 
market return, SMBt is small market value portfolio return minus large market value portfolio return for a 
given month, HMLt is high book-to-market value portfolio return minus low book-to-market value portfolio 
return for a given month, details about Fama-French (FF) portfolios formation for each market are provided 
in the Appendix. Lag_return is lag one period return of   𝑅𝑖,𝑡, MOMt is the momentum factor for past 6 
month and REVt is long term return reversal for 6-36 months, US_RPt is the risk premium for the US 
market, US_SMBt is the small minus big risk factor for the US market, US_HMLt is the high minus low risk 
factor for the US market,  rUS_aaa,t is bond yield for Moody’s AAA rank firms, rUS_baa,t is bond yield for 
Moody’s BAA rank firms, (the bond yield spread denotes as Default_rate in this table), rUS,10y,t is interest 
rate for US 10 year government bond,  rf3m,t is 3-month US T-bill rate (interest spread denotes as Term in 
this table), TED spread is the difference between LIBORt (London Interbank Offered Rate) and short term 
US government debt, and V2 is US stock market volatility. 
2R  is the adjusted R-squared. Samples cover 
advanced markets including the US (US), Australia (AU), Canada (CA), France (FR), Germany (GR), Italy 
(IT), Japan (JP), and United Kingdom (UK); emerging markets including Argentina (AR), Brazil (BR), 
China (CN), Hong Kong (HK), India (IN), Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan 
(TW), respectively. Monthly data ranges from 8/31/1990 to 3/31/2009 (1/31/1990 to 12/31/2008 for the 
US). 2R  is the adjusted R-squared. The numbers in the parentheses are t-statistics. ***, **, and * denote 
significance at the 1%, 5%, and 10% levels, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
68 Cluster analysis is used to take care of the error terms that correlate cross-sectional, and Newey-West 
method is applied to take care of error terms that correlate time-serially. 
69 For US market, FF factors in the UK market are adopted as international influence. 
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Panel A. Advanced Markets 
US 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -5.3185*** 
(-35.07) 
-6.5818*** 
(-51.64) 
-7.2854*** 
(-57.47) 
-7.1828*** 
(-49.83) 
-5.2887*** 
(-27.93) 
Illiqt-1 1.7342*** 
(8.39) 
2.9530*** 
(8.83) 
1.5860*** 
(6.20) 
3.4945*** 
(9.87) 
3.7186*** 
(9.32) 
Illiqt -0.7109*** 
(-3.35) 
-0.8243** 
(-2.54) 
-1.5684*** 
(-6.08) 
-2.7769*** 
(-6.52) 
-4.7103*** 
(-11.64) 
2R  0.11 0.11 0.10 0.10 0.10 
Japan 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -7.2545*** 
(-43.66) 
-7.5062*** 
(-48.89) 
-7.4983*** 
(-47.33) 
-7.4351*** 
(-44.07) 
-7.4672*** 
(-31.79) 
Illiqt-1 1.3467*** 
(5.88) 
2.7569*** 
(8.53) 
2.4403*** 
(6.60) 
3.1851*** 
(8.33) 
2.6400*** 
(5.03) 
Illiqt -1.9646*** 
(-8.59) 
-3.3330*** 
(-10.37) 
-3.6014*** 
(-9.77) 
-4.3245*** 
(-11.43) 
-4.3063*** 
(-8.21) 
2R  0.36 0.30 0.26 0.22 0.17 
Canada 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -6.0283*** 
(-11.26) 
-6.3913*** 
(-16.23) 
-6.3788*** 
(-15.71) 
-7.5110*** 
(-16.12) 
-5.8628*** 
(-9.97) 
Illiqt-1 0.0952*** 
(3.28) 
0.0470** 
(2.14) 
0.1292*** 
(2.89) 
0.2566*** 
(5.69) 
-0.0306 
(-0.82) 
Illiqt -0.1404*** 
(-4.97) 
-0.0638*** 
(-2.85) 
-0.1455*** 
(-3.45) 
-0.2104*** 
(-4.50) 
-0.2177*** 
(-5.57) 
2R  0.11 0.09 0.09 0.09 0.12 
France 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -6.0645*** 
(-11.78) 
-5.8169*** 
(-14.07) 
-6.1694*** 
(-15.11) 
-6.4678*** 
(-14.77) 
-6.6053*** 
(-10.07) 
Illiqt-1 0.2597*** 
(6.86) 
0.1082*** 
(2.62) 
0.3755*** 
(6.82) 
0.2001*** 
(2.94) 
0.0848** 
(2.08) 
Illiqt -0.2406*** 
(-6.10) 
-0.1334*** 
(-3.15) 
-0.3784*** 
(-6.37) 
-0.1432** 
(-2.40) 
-0.1506*** 
(-3.69) 
2R  0.11 0.13 0.13 0.15 0.11 
Germany 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -3.8330*** 
(-4.83) 
-4.5883*** 
(-7.88) 
-4.5925*** 
(-7.65) 
-3.7137*** 
(-5.74) 
-4.9620*** 
(-5.46) 
Illiqt-1 0.0384*** 
(5.16) 
0.1539*** 
(3.48) 
0.2282*** 
(5.15) 
0.1537** 
(2.43) 
0.0304*** 
(4.22) 
Illiqt -0.0032 
(-0.44) 
-0.1992*** 
(-4.85) 
-0.2422*** 
(-5.66) 
-0.1302** 
(-2.04) 
-0.0122* 
(-1.70) 
2R  0.13 0.15 0.13 0.11 0.09 
Italy 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -7.8224*** 
(-12.65) 
-8.2379*** 
(-17.81) 
-7.5409*** 
(-16.18) 
-8.1653*** 
(-16.25) 
-7.4834*** 
(-11.79) 
Illiqt-1 0.4829* 
(1.67) 
-0.0716 
(-0.28) 
0.8408*** 
(2.81) 
1.8257*** 
(2.90) 
-0.1165 
(-0.15) 
Illiqt -0.3640 -0.3097 -0.2833 -1.1998* -1.1576 
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(-1.26) (-1.28) (-0.96) (-1.90) (-1.40) 
2R  0.29 0.31 0.27 0.25 0.22 
UK 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -7.9081*** 
(-17.66) 
-7.5395*** 
(-22.76) 
-7.8661*** 
(-24.23) 
-8.0528*** 
(-23.05) 
-7.9292*** 
(-17.45) 
Illiqt-1 0.0067 
(0.18) 
-0.0188 
(-0.28) 
0.0865** 
(2.27) 
-0.0135 
(-0.36) 
0.0078 
(0.41) 
Illiqt 0.0018 
(0.12) 
-0.1374*** 
(-3.87) 
-0.6072*** 
(-6.69) 
-0.0586 
(-1.57) 
-0.0460** 
(-2.41) 
2R  0.10 0.10 0.10 0.11 0.10 
Panel B. Asian Markets 
Australia 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -6.4258*** 
(-12.34) 
-5.0243*** 
(-9.96) 
-5.6360*** 
(-11.10) 
-5.9005*** 
(-10.91) 
-5.6077*** 
(-8.28) 
Illiqt-1 0.0361*** 
(5.52) 
0.0330** 
(2.34) 
-0.0029 
(-0.26) 
0.0124 
(0.89) 
0.0065 
(1.06) 
Illiqt -0.0171** 
(-2.52) 
-0.0183 
(-1.29) 
-0.0224** 
(-2.00) 
-0.0576*** 
(-4.08) 
-0.0116* 
(-1.95) 
2R  0.09 0.08 0.11 0.11 0.10 
China 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant 1.8842*** 
(4.07) 
2.4218*** 
(5.05) 
2.6577*** 
(5.18) 
2.6320*** 
(4.94) 
1.2209** 
(2.12) 
Illiqt-1 0.0188*** 
(6.66) 
0.0322*** 
(4.41) 
0.5249** 
(2.21) 
1.7037*** 
(4.00) 
0.1827** 
(2.50) 
Illiqt 0.0102*** 
(3.32) 
-0.0056 
(-0.77) 
-0.9896*** 
(-3.85) 
-4.2549*** 
(-6.77) 
-0.2618 
(-1.47) 
2R  0.27 0.19 0.14 0.11 0.10 
Hong Kong 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -3.1440*** 
(-5.87) 
-5.1840*** 
(-9.67) 
-6.1670*** 
(-11.04) 
-5.1457*** 
(-8.53) 
-3.2083*** 
(-3.88) 
Illiqt-1 0.3450** 
(2.54) 
0.0833 
(0.67) 
0.7652*** 
(7.29) 
-0.0875 
(-0.53) 
-0.0167 
(-0.59) 
Illiqt -0.3046** 
(-2.27) 
-0.2542* 
(-1.90) 
-0.1946* 
(-1.83) 
-0.1647 
(-1.04) 
-0.0347 
(-1.32) 
2R  0.25 0.21 0.20 0.17 0.13 
India 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -4.9822*** 
(-7.00) 
-5.3715*** 
(-8.94) 
-5.2419*** 
(-8.85) 
-5.9079*** 
(-10.04) 
-4.5893*** 
(-6.48) 
Illiqt-1 0.0805 
(0.82) 
1.1987*** 
(6.87) 
1.9991*** 
(3.72) 
2.0122*** 
(2.95) 
0.3864*** 
(4.67) 
Illiqt -0.2264** 
(-2.34) 
-1.0014*** 
(-5.41) 
-0.8586 
(-1.36) 
-1.5280** 
(-2.27) 
-0.3196*** 
(-4.03) 
2R  0.38 0.34 0.32 0.30 0.27 
Indonesia 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -3.3161*** 
(-2.97) 
-5.4047*** 
(-5.58) 
-5.2558*** 
(-5.41) 
-4.9661*** 
(-4.98) 
-3.4434*** 
(-2.60) 
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Illiqt-1 -0.1874 
(-0.97) 
0.1673 
(0.94) 
-0.2000 
(-0.99) 
0.0987 
(0.57) 
0.0030 
(0.02) 
Illiqt -0.1089 
(-0.61) 
-0.0541 
(-0.34) 
0.2597 
(1.11) 
-1.4196*** 
(-4.35) 
-0.0043 
(-0.03) 
2R  0.27 0.19 0.14 0.17 0.23 
Korea 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -3.7535*** 
(-6.53) 
-4.3046*** 
(-8.64) 
-4.5607*** 
(-8.71) 
-4.1246*** 
(-7.25) 
-4.2940*** 
(-4.60) 
Illiqt-1 0.5362*** 
(2.85) 
0.0123 
(0.11) 
2.0485*** 
(4.54) 
0.4412 
(1.46) 
1.6036*** 
(3.95) 
Illiqt -0.7450*** 
(-3.84) 
0.0106 
(0.10) 
-1.8189*** 
(-4.09) 
-0.4644 
(-1.49) 
-0.7562* 
(-1.86) 
2R  0.26 0.25 0.21 0.21 0.17 
Taiwan 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -6.3740*** 
(-13.19) 
-7.0466*** 
(-16.42) 
-7.0742*** 
(-15.88) 
-6.5730*** 
(-14.60) 
-6.6614*** 
(-13.83) 
Illiqt-1 0.0830*** 
(6.44) 
0.0527*** 
(4.00) 
0.0928 
(1.58) 
0.0560** 
(1.99) 
0.2516*** 
(8.74) 
Illiqt -0.1431*** 
(-11.26) 
-0.0669*** 
(-5.02) 
-0.1472*** 
(-4.44) 
-0.1586*** 
(-5.65) 
-0.2414*** 
(-8.77) 
2R  0.44 0.34 0.31 0.30 0.31 
Panel C. Latin-American Markets 
Argentina 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -7.6487*** 
(-4.76) 
-7.9663*** 
(-5.70) 
-7.2908*** 
(-5.61) 
-5.1674*** 
(-3.79) 
-9.2739*** 
(-6.80) 
Illiqt-1 -0.8105 
(-1.15) 
0.7963 
(1.06) 
1.8923* 
(1.89) 
1.4482 
(1.36) 
-0.9431 
(-0.71) 
Illiqt 1.1277 
(1.62) 
-1.0919 
(-1.44) 
-1.4958 
(-1.47) 
-1.4937 
(-1.31) 
-0.4732 
(-0.37) 
2R  0.35 0.34 0.38 0.33 0.40 
Brazil 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -4.8695*** 
(-7.72) 
-6.2786*** 
(-5.30) 
-5.5916*** 
(-4.30) 
-7.9080*** 
(-4.46) 
-3.6153 
(-1.13) 
Illiqt-1 -0.0182 
(-1.42) 
0.1490 
(0.73) 
-0.0588 
(-0.53) 
0.0798* 
(1.74) 
-0.0225 
(-0.56) 
Illiqt 0.0812*** 
(6.25) 
-0.1489 
(-0.83) 
0.0039 
(0.03) 
-0.1154** 
(-2.53) 
-0.0198 
(-0.54) 
2R  0.14 0.16 0.12 0.10 0.11 
Mexico 
 RBM20-Rf RBM40-Rf RBM60-Rf RBM80-Rf RBM100-Rf 
Constant -8.2956*** 
(-6.07) 
-7.4380*** 
(-7.14) 
-6.3371*** 
(-6.58) 
-7.9721*** 
(-9.13) 
-5.6409*** 
(-5.35) 
Illiqt-1 -0.1697 
(-1.49) 
-0.4781 
(-1.35) 
1.0491** 
(2.29) 
-0.5849 
(-1.20) 
0.4381 
(0.85) 
Illiqt -0.1033 
(-0.89) 
0.6241 
(1.40) 
-0.0678 
(-0.13) 
-1.2143** 
(-2.32) 
-0.8136 
(-0.89) 
2R  0.19 0.21 0.19 0.26 0.24 
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Table 12: Portfolio excess returns 
 
This table reports the regression results of the excess portfolio return on five size-based portfolios and five 
book-to-market based portfolios as a function on the respective variables (only the regression results of 
constant term, illiquidity, and lagged illiquidity are reported in the table, and only the results of top 20% 
and bottom 20% portfolios are reported for comparison purpose). The estimated models are: 70
𝑅𝑆𝑍𝑝,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐴𝑖𝑙𝑙𝑖𝑞𝑖 ,𝑡−1 + 𝛾2𝐴𝑖𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛾3𝑆𝑀𝐵𝑡+𝛾4𝐻𝑀𝐿𝑡 + 𝛾5𝑀𝑂𝑀𝑖,𝑡 + 𝛾6𝑅𝐸𝑉𝑖,𝑡 +
𝛾7𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾8𝑈𝑆_𝑅𝑃𝑡 + 𝛾9𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾10𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾11𝑉2,𝑡 + 𝛾12(𝑟𝑢𝑠_𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠_𝑎𝑎𝑎,𝑡) +
𝛾13(𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝛾14(𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝜀𝑡,                    (14) 
 
𝑅𝐵𝑀𝑝,𝑡 − 𝑟𝑓,𝑡 = 𝛾0 + 𝛾1𝐴𝑖𝑙𝑙𝑖𝑞𝑖 ,𝑡−1 + 𝛾2𝐴𝑖𝑙𝑙𝑖𝑞𝑖 ,𝑡 + 𝛾3𝑆𝑀𝐵𝑡+𝛾4𝐻𝑀𝐿𝑡 + 𝛾5𝑀𝑂𝑀𝑖,𝑡 + 𝛾6𝑅𝐸𝑉𝑖,𝑡 +
𝛾7𝐿𝑎𝑔_𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛾8𝑈𝑆_𝑅𝑃𝑡 + 𝛾9𝑈𝑆_𝑆𝑀𝐵𝑡 + 𝛾10𝑈𝑆_𝐻𝑀𝐿𝑡 + 𝛾11𝑉2,𝑡 + 𝛾12(𝑟𝑢𝑠_𝑏𝑎𝑎,𝑡 − 𝑟𝑢𝑠_𝑎𝑎𝑎,𝑡) +
𝛾13(𝑟𝑢𝑠,10𝑦,𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝛾14(𝐿𝐼𝐵𝑂𝑅𝑡 − 𝑟𝑓3𝑚,𝑡) + 𝜀𝑡,                      (15) 
Where RSZp,t is the monthly return on size-based portfolio p (p=20,40,60,80,and 100(size increases in p)) at 
time t, RBMp,t is the monthly return on book-to-market-based portfolio p (p=20,40,60,80,and 100(size 
increases in p)) at time t, Ailliqt is the market average of illiquidity at month t, which is proposed by 
Amihud(2002), and Ailliqt-1 is the market average of illiquidity at month (t-1). rf,t is the risk free rate (US 
three month T-Bill rate), Rpt is the risk premium, which equals to �𝑅𝑚,𝑡 − 𝑟𝑓,𝑡�, Rm,t is the value-weighted 
market return, SMBt is small market value portfolio return minus large market value portfolio return for a 
given month, HMLt is high book-to-market value portfolio return minus low book-to-market value portfolio 
return for a given month, details about Fama-French (FF) portfolios formation for each market are provided 
in the Appendix. Lag_return is lag one period return of   𝑅𝑖,𝑡, MOMt is the momentum factor for past 6 
month and REVt is long term return reversal for 6-36 months, US_RPt is the risk premium for the US 
market, US_SMBt is the small minus big risk factor for the US market, US_HMLt is the high minus low risk 
factor for the US market,  rUS_aaa,t is bond yield for Moody’s AAA rank firms, rUS_baa,t is bond yield for 
Moody’s BAA rank firms, (the bond yield spread denotes as Default_rate in this table), rUS,10y,t is interest 
rate for US 10 year government bond,  rf3m,t is 3-month US T-bill rate (interest spread denotes as Term in 
this table), TED spread is the difference between LIBORt (London Interbank Offered Rate) and short term 
US government debt, and V2 is US stock market volatility. 
2R  is the adjusted R-squared. Samples cover 
advanced markets including the US (US), Australia (AU), Canada (CA), France (FR), Germany (GR), Italy 
(IT), Japan (JP), and United Kingdom (UK); emerging markets including Argentina (AR), Brazil (BR), 
China (CN), Hong Kong (HK), India (IN), Indonesia (ID), South Korea (KO), Mexico (MX), and Taiwan 
(TW), respectively. Monthly data ranges from 8/31/1990 to 3/31/2009 (1/31/1990 to 12/31/2008 for the 
US). 2R  is the adjusted R-squared. The numbers in the parentheses are t-statistics. ***, **, and * denote 
significance at the 1%, 5%, and 10% levels, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
70 For US market, FF factors in the UK market are adopted as international influence. 
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Panel A. Advanced Markets 
US 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 7.0283*** 
(4.16) 
5.3898* 
(1.68)  
7.3690*** 
(6.57) 
9.5855*** 
(7.19) 
 
Illiqt-1 1.9313*** 
(4.46) 
0.9793 
(1.33) 
0.9521*** 
(4.84) 
1.6247*** 
(2.60) 
2.4280*** 
(3.78) 
-0.8034 
(1.65) 
Illiqt -1.5050*** 
(-3.25) 
-1.2661 
(-1.61) 
-0.2390 
(0.27) 
-1.5077** 
(-2.31) 
-2.0812*** 
(-2.95) 
0.5735 
(0.77) 
2R  0.38 0.46  0.41 0.56  
Japan 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 3.9347*** 
(2.73) 
3.6678** 
(2.42)  
3.4256** 
(2.19) 
3.4314** 
(2.25) 
 
Illiqt-1 1.8154*** 
(5.03) 
1.7580*** 
(4.68) 
0.0574 
(0.03) 
1.8442*** 
(4.42) 
1.8957*** 
(4.51) 
-0.0515 
(0.02) 
Illiqt -1.5007*** 
(-4.03) 
-1.4820*** 
(-3.79) 
-0.0187 
(0.00) 
-1.5318*** 
(-3.55) 
-1.5785*** 
(-3.66) 
0.0467 
(0.01) 
2R  0.27 0.62  0.60 0.41  
Australia 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 5.7383*** 
(4.01) 
5.5854*** 
(3.30)  
5.4951*** 
(3.18) 
4.7731*** 
(2.82) 
 
Illiqt-1 0.0520 
(1.36) 
0.0275 
(0.47) 
0.0245 
(0.41) 
0.0504 
(0.81) 
0.0717 
(1.08) 
-0.0214 
(0.12) 
Illiqt 0.0732 
(1.46) 
0.1038 
(1.58) 
-0.0306 
(0.37) 
0.0555 
(0.84) 
0.0174 
(0.26) 
0.0381 
(0.33) 
2R  0.31 0.78  0.41 0.71  
Canada 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 3.4463*** 
(3.21) 
4.9800*** 
(4.63)  
3.8122*** 
(3.45) 
4.4253*** 
(4.15) 
 
Illiqt-1 0.0476*** 
(3.09) 
0.0569*** 
(3.62) 
-0.0094 
(0.37) 
0.0580*** 
(3.20) 
0.0595*** 
(3.27) 
-0.0015 
(0.01) 
Illiqt -0.0314** 
(-2.39) 
-0.0391*** 
(-3.28) 
0.0078 
(0.35) 
-0.0446*** 
(-2.82) 
-0.0417*** 
(-2.76) 
-0.0029 
(0.03) 
2R  0.39 0.72  0.68 0.73  
France 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 4.1639*** 
(2.72) 
3.0147** 
(2.06)  
3.5288** 
(2.14) 
3.5619** 
(2.06) 
 
Illiqt-1 0.0482 
(1.54) 
0.0343 
(1.15) 
0.0139 
(0.20) 
0.0483 
(1.45) 
0.0407 
(1.29) 
0.0075 
(0.05) 
Illiqt -0.0449 
(-1.61) 
-0.0417 
(-1.48) 
-0.0032 
(0.01) 
-0.0543* 
(-1.83) 
-0.0466* 
(-1.70) 
-0.0077 
(0.07) 
2R  0.44 0.41  0.28 0.60  
Germany 
 Rsize20-Rf Rsize100-Rf Difference between RBM20-Rf RBM100-Rf Difference between 
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Coefficients Coefficients 
Constant 4.9794*** 
(2.87) 
4.3243** 
(2.32)  
4.2807** 
(2.19) 
3.9368** 
(1.97) 
 
Illiqt-1 0.0432 
(0.68) 
0.1130 
(1.59) 
-0.0698 
(1.23) 
0.0713 
(1.13) 
0.0714 
(1.12) 
-0.0001 
(0.00) 
Illiqt -0.0498 
(-0.81) 
-0.1261* 
(-1.91) 
0.0763 
(1.54) 
-0.0753 
(-1.27) 
-0.0825 
(-1.33) 
0.0072 
(0.01) 
2R  0.38 0.70  0.69 0.35  
Italy 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 6.0909*** 
(3.29) 
6.2544*** 
(3.45)  
6.4046*** 
(3.48) 
6.0142*** 
(3.15) 
 
Illiqt-1 0.3750* 
(1.94) 
0.2968 
(1.60) 
-0.0782 
(0.16) 
0.3701* 
(1.92) 
0.4155** 
(2.09) 
-0.0454 
(0.06) 
Illiqt -0.5737** 
(-2.42) 
-0.4964** 
(-2.00) 
-0.0773 
(0.11) 
-0.5804** 
(-2.34) 
-0.6286** 
(-2.41) 
0.0482 
(0.04) 
2R  0.22 0.25  0.35 0.12  
UK 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 2.5131* 
(1.83) 
2.2605 
(1.50)  
2.2182 
(1.40) 
2.0484 
(1.31) 
 
Illiqt-1 -0.0473 
(-0.16) 
0.1422 
(0.43) 
-0.1895 
(0.43) 
-0.0781 
(-0.23) 
-0.0278 
(-0.09) 
-0.0503 
(0.02) 
Illiqt -1.1609*** 
(-3.92) 
-1.2871*** 
(-4.03) 
0.1262 
(0.18) 
-1.3607*** 
(-4.59) 
-1.3500*** 
(-4.60) 
-0.0107 
(0.00) 
2R  0.38 0.48  0.35 0.62  
 
Panel B. Emerging Markets 
Argentina 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant -5.3594 
(-1.33) 
-5.7678 
(-1.57)  
-2.8522 
(-0.67) 
-4.7241 
(-1.25) 
 
Illiqt-1 0.3151** 
(2.43) 
0.3706*** 
(2.81) 
-0.0555 
(0.18) 
 
0.3004** 
(2.18) 
0.2728** 
(2.28) 
0.0276 
(0.04) 
Illiqt -0.3213** 
(-2.18) 
-0.3451** 
(-2.45) 
0.0238 
(0.03) 
-0.3285** 
(-2.21) 
-0.2645** 
(-2.05) 
-0.0639 
(0.18) 
2R  0.22 0.41  0.31 0.26  
Brazil 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 2.0420 
(0.68) 
3.7619 
(1.08)  
3.3771 
(1.18) 
3.7979 
(1.28) 
 
Illiqt-1 0.0503 
(0.61) 
-0.0154 
(-0.17) 
0.0657 
(0.63) 
0.0526 
(0.66) 
0.0473 
(0.46) 
0.0053 
(0.00) 
Illiqt 0.0642 
(0.69) 
0.1661 
(1.47) 
-0.1019 
(1.19) 
0.0530 
(0.61) 
0.0194 
(0.23) 
0.0336 
(0.15) 
2R  0.30 0.29  0.19 0.19  
China 
 Rsize20-Rf Rsize100-Rf Difference between RBM20-Rf RBM100-Rf Difference between 
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Coefficients Coefficients 
Constant 4.2566 
(1.19) 
3.0215 
(0.73)  
3.5455 
(0.93) 
4.2947 
(1.15) 
 
Illiqt-1 -0.2695 
(-0.28) 
-1.0880 
(-0.76) 
0.8186 
(0.74) 
0.7291 
(0.53) 
0.5583 
(0.48) 
0.1708 
(0.02) 
Illiqt -0.0594 
(-0.10) 
1.1072 
(1.09) 
-1.1666*** 
(3.50) 
-0.04916 
(-0.08) 
-0.5182 
(-0.81) 
0.4690 
(0.53) 
2R  0.16 0.46  0.43 0.20  
Hong Kong 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 3.1801 
(1.17) 
4.4360* 
(1.65)  
4.1495 
(1.48) 
3.5900 
(1.30) 
 
Illiqt-1 0.0408** 
(2.29) 
0.0277 
(1.63) 
0.0131 
(0.54) 
0.0504*** 
(2.90) 
0.0492** 
(2.57) 
0.0012 
(0.00) 
Illiqt -0.0312** 
(-2.56) 
-0.0274** 
(-2.05) 
-0.0038 
(0.10) 
-0.0251** 
(-2.04) 
-0.0230* 
(-1.79) 
-0.0021 
(0.03) 
2R  0.26 0.52  0.47 0.37  
India 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 0.9188 
(0.26) 
-0.4269 
(-0.12)  
0.0383 
(0.01) 
0.6835 
(0.19) 
 
Illiqt-1 0.2079*** 
(3.91) 
0.1795*** 
(2.87) 
0.0284 
(0.29) 
0.1722*** 
(2.62) 
0.1547** 
(2.45) 
0.0175 
(0.07) 
Illiqt -0.1830*** 
(-3.88) 
-0.1647*** 
(-2.92) 
-0.0183 
(0.15) 
-0.1529** 
(-2.48) 
-0.1335** 
(-2.39) 
-0.0194 
(0.10) 
2R  0.13 0.58  0.51 0.25  
Indonesia 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 5.3819 
(1.63) 
2.0782 
(0.64)  
5.1891 
(1.33) 
4.2987 
(1.04) 
 
Illiqt-1 5.9984 
(1.04) 
9.4417 
(1.49) 
-3.4433 
(0.36) 
7.7901 
(1.16) 
6.5376 
(1.00) 
1.2526 
(0.04) 
Illiqt -8.8170 
(-1.37) 
-15.8597** 
(-2.23) 
7.0426 
(1.20) 
-12.5368 
(-1.61) 
-10.4319 
(-1.38) 
-2.1049 
(0.07) 
2R  0.32 0.41  0.48 0.38  
Korea 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant -1.3237 
(-0.65) 
-1.5804 
(-0.72)  
-1.3806 
(-0.68) 
-2.1341 
(-1.04) 
 
Illiqt-1 8.9925*** 
(6.62) 
9.3709*** 
(8.48) 
-0.3784 
(0.08) 
9.2359*** 
(6.91) 
9.4139*** 
(6.75) 
-0.1780 
(0.02) 
Illiqt -7.3741*** 
(-3.86) 
-7.7887*** 
(-4.34) 
0.4147 
(0.05) 
-7.4827*** 
(-3.79) 
-7.1828*** 
(-3.61) 
-0.2998 
(0.02) 
2R  0.40 0.61  0.50 0.50  
Mexico 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 5.0566*** 
(2.87) 
6.2819*** 
(3.31)  
6.8621*** 
(3.75) 
5.9194*** 
(3.29) 
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Illiqt-1 0.1343 
(0.05) 
0.1599 
(0.05) 
-0.0256 
(0.00) 
-0.1047 
(-0.04) 
-0.2302 
(-0.10) 
0.1255 
(0.00) 
Illiqt 1.0233 
(0.42) 
0.7591 
(0.25) 
0.2642 
(0.01) 
0.5348 
(0.19) 
0.7045 
(0.26) 
-0.1697 
(0.00) 
2R  0.32 0.19  0.30 0.22  
Taiwan 
 Rsize20-Rf Rsize100-Rf Difference between 
Coefficients 
RBM20-Rf RBM100-Rf Difference between 
Coefficients 
Constant 1.2399 
(0.45) 
0.8091 
(0.28)  
2.2288 
(0.70) 
1.7851 
(0.60) 
 
Illiqt-1 5.6051* 
(1.77) 
5.6447* 
(1.78) 
-0.0396 
(0.00) 
6.4931* 
(1.68) 
6.2807* 
(1.76) 
0.2124 
(0.00) 
Illiqt -4.8355* 
(-1.73) 
-4.6748* 
(-1.71) 
-0.1607 
(0.00) 
-5.4187* 
(-1.67) 
-4.7897 
(-1.57) 
-0.6290 
(0.04) 
2R  0.16 0.31  0.40 0.18  
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Appendix A. Data and Fama-French portfolio formation 
 
 
 
 
A.1 US data 
 Information of stock price, trading volume, and market capitalization of all firms 
listed on NYSE, AMEX, and NASDAQ are provided by Center of Research in Security 
Prices (CRSP) database. Book values for each firm are provided by Compustat database. 
Fama-French risk factors are taken from French Data Library. 71
A.2 International markets data 
 Formation of Fama-
French portfolios follows the criteria of Fama-French (1993). Portfolios are formed every 
year and cover one year period from this July (year t) to next June (year t+1). All firms to 
form portfolios must have book value data for December in year t and equity data (stock 
price and market capitaliztion) from the starting date of year t. Samples are divided into 2 
size portfolios (large and small market capitalization) and 3 book-to-market ratio 
portfolios (High, Middle, and Low). To form size portfolios, all firms are ranked at the 
end of June of year t+1 and the breakpoint is the median market capitalization. To form 
book-to-market ratio portfolios, all firms are ranked at the end of December of year t and 
breakpoints are 30 and 70 percentile. 
 For all other markets except the U.S., information of stock price, trading volume, 
market capitalization and book-to-market value of all firms are from Datastream 
international. Fama-French portfolios’ Construction in each market is similar with those 
in the U.S. After six portfolios Big-High (BH), Big-Middle (BM), Big-low (BL), Small-
                                                 
71 http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html 
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High (SH), Small-Middle (SM), and Small-low (LS) are formed, I calculated equal-
weighted return for each portfolio, and then the Fama-French factors are calculated as the 
following: 
SMB=(SH+SM+SL-BH-BM-BL)/3 
HML=(SH+BH-SL-BL)/2 
where the Small (S) and Big (B) portfolios are formed as S=SH+SM+SL and 
B=BH+BM+BL, respectively; High (H) and Low (L) portfolios are formed as H=SH+BH 
and L=SL+BL, respectively. 
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